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PREFACE TO THE SECOND EDITION 

The fact that a Second Edition of this work has been 
called for encourages me to hope that the hook has to 
some extent met the requirements of the students -and 
practitioners for whom it was written. It has been 
carefully revised J)hroughout, and such additions have 
been made as seemed necessary to bring it up to 
date. I have been anxious to keep it as nearly as pos- 
sible within its original limitg, but an expansion to 
the extent of some seventy pages has been found 
unavoidable. The investigations which have led to 
the division ,of Syphilis of the Nervous System into 
Interstitial and Parenchymatous forms have necessi- 
tated a reconstruction of this part of the book, so tSKt 
T^bes and General Paralysrs might fall into their places 
according to their etiology. New chapters on the 
General Eunctions of the Brain, ‘the Examination of the 
Higher functions of the Nerypus System by the appli- 
cation of Expjgrimental Psychology — a method which 
I feel convinced will be more fully developed in the 

future — ^the Sympathetic System, and M^he Paths of 

vii 
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Infection 6t the Central Nervous System have been 
inserted, wGle the section which deals with the General 
Classifiktion of Neurons has been enlarged- The 
Illustrations have been strengthened by the' addition 
of new Plates and Figures in the text. 

I am greatly indebted to Dr. F. W. Mott for his 
kindness in lending me illustrations ; to Dr. E. 6. 
Fearnsides for his valued assistance in reading the 
proofs of the section on Syphilis ; and to many other 
friends and colleagues for the help they have given 
me in various ways. 


H. C. T. 



PREFACE TO THE FIRST EDITION 

In attempting to marshal the main facts of neurology 
in a concise and yet, I hope, readable manner, it has 
been my constant aim to bear in mind the principal 
difficulties which are apt to beset the student. 

The experience on which this book is founded has 
been obtained for the most part at the Hospital for 
Nervous Diseases, Maida Vale, and at the cliniques for 
nervous diseases which I have for some years past 
held at the Middlesex Hospital. To my colleagues at 
both these hospitals I express my hearty thanks for 
the many opportuniti^ they have kindly given me of 
observing cases under their care. 

To the courtesy and generosity of Professor PieiTe<= 
Marife in supplying me with •photographs for illustra- 
tions I owe«a special debt of gratitude, as also I do to 
Bland-Sutton f#r the loan of blocks, and to^others 
who have^ kindly allowed me to reproduce illustra- 
tions, the sources^ of . all of which, I trust, are duly 
acknowledged. 

For taking photographs o^my cases I l^^ive chiefly 
ix 
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to tliaiik Mr. Mann, and for the takin^' of the instaii- 
tanepus photographs reproduced in four of the plates 
I am indebted to Mr. Charles Urban. 

Knally, my best thanks are due to the publishers 
for the valuable assistance they have given me through- 
out the preparation of the book, 
f 

H. Campbell Thomson. 


34, Queen Anne Street, 

Cavendish Square, W. 
April, 1908. 
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DISEASES OF THE NERVOUS 
SYSTEM 

SECTION I -INTRODUCTORY 

CHAPTER I 

GENERAL STRUCTURE OF THE NERVOUS 
SYSTEM 

The nervous system is composed of nerve cells sur- 
rounded and supported by connective tissue. A nerve 
cell consists of a cell body and its processes. The 
processes which conduct impulses away froin^ the cell 
body are called while those which transmit 

impulses tmyards tlieceli body are known as dendrpns, 
and the cell body together with ^ill its branches con- 
stitutes the neuron of Waldeyer. The neuron is there- 
fore a cell which has become •specially difierentiated to 
perform the function of conduction. (Fig. 1.) 

The cell body, as studied by NissFs method of 
staining with aniline dyes, is principally made^ up of 
two substances which are known as chromatic and 
achromatic according to their staining properties. 

The chromatic substance is arranged in cube-shaped 
patterns known as Nissl bodies, which are distributed 
in a fairly regular manner throughout the cell body. 
Although this tessell^teS. appearance is probably l^gely 
due to the hardening reagents used in the preparation 
of the specknens, since it does not appear in cells that 
are stained during life, it is nevertheless an important 
guide for comparative purposes in estimating the changes 
that have taken place in the cell bodies as the resuit^ of 
disease. There is sogre uncertainty as to the function 
B 
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this chrotoatophile substance fulfils, but it is generally 
thought to be connected with the nutrition and energy 



of the cell. It undergoes 
various changes as the re- 
sult of disease,^ among the 
more common being loss 
of substance (chromatolysis) 
or" "a uniform staining in 
which all definition of tlie 
chromatophile grannies is 
obscured. 

The unstainable or achro- 
matic substance consists of a 
delicate network of fibres 
which appear to connect the 
axons with the dendrons, 
and is, therefore, presum- 
ably closely connected with 
the conduction of nerve im- 
pulses. 

There is a nucleus gener- 
ally situated near the middle 
of the cell body, and in- 
side that a nucleolus which 
usually shows up well by 
reason of its darker stain- 
ing. Pigment also may 
often be seen in the cell 
body, but the significance 
of its presence is uncertain. 


Pig, 1. — Diagrammatic repre- . aXOU, aS a rule, IS 

sentatmn of a neuron. {Momu) single and of greater length 

IV, nucleus of the nerve cell; pp^ than the dendron. and as 
protoplasmic prolongations ; Pa, axon, i j , . ’ 

or axis cylinder ; (?m, sheath of already mentioned, it gcucr- 

myelin ; Seh. sheath of Schwann ; M, ^ 1]^ o 

annular node ; P, terminal ramifical COnveys impulses away 

tions of the axis cylinder. from the ccll body and 

^ ^ gives off branches, known 

as collaterals, along its course. Shortly after leaving the 
cell body the a^on becomes encq^sed successively with 
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a sheath, of myelin and a neurilemma or ^eath of 
Schwann, both of which it discards a little before it 
breaks up into its terminal branches. 

Such is a tjrpical neuron, but, of course, the size and 
shape of the^cell bodies and the length and thickn^s of 
their branches diSer very greatly, and there are some 
neurons whose axis cylinders do not leave the grey 
matter, and do not in those circumstances acquire a 
medullated sheath. 

According to the neuron theory every neuron is a 
separate anatomical unit capable of living and dying 
independently of every other neuron, and the processes 
of one have no physiological connection with those of 
another, i.e; t he br anches are contiguous but nqt con- 
tinuous, just as the ^ncEes’^of trees, however intimately 
entwined with those of others, depend for their vitahty 
upon the integrity of their own stems and roots. 

It thus comes , about that the nervous system is 
made up of an infinite number of neurons, bound up by 
connective tissue into various bundles and tracts ac- 
cording to the different kinds of impulses they conduct. 
There are, for example, special bundles for motor im- 
pulses — the motor tracts — ^and others for sensory 
impulses — the sensory tracts — ^and so on; but^ the 
ultirnate elements making up ail these bundles are 
simple neurons. 

Doubt has occasionally been cast upon the correct- 
ness of the neuron theory by which every neuron is sup- 
posed to have a complete individuality. Possibly it may 
not hold good in aU the lower fofms of animal life, but in 
the higher forms and in man the distribution of nerve 
degeneration, which is ipainly limited by the teri^ina- 
tion of cell branches *^f particular tracts, and the cm- 
bryological evidence of the independent development of 
different units, are both strongly in favour of its truth. 

The mechanism by which impulses pass from one 
neuron to another is not accurately known. It has been 
thought that the terminal filaments of the neurons, upon 
which little buds or <,excrescenc€S can often be seen, 
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are capable of retraction and protrusion in an amoeboid 
manner, ^bereby linking up or breaking connections, as 
tbe case maybe; but this is at present largely a matter 
of conjecture. 

A clear conception of the constitution ot the nervous 
system as made up of collections of neurons is an im- 
portant aid to the understanding of all nervous diseases, 
for it enables us to foretell to a large extent the course 
and limits of degenerations and to understand how 
certain tracts may be aifected to the exclusion of 
others; 




-Ptfr. uU 



PLATE 1. — Motor field with its two principal orders of 
projection fibres. Qlorat.) 



CHAPTER H 

GENERAL CLASSIFICATION OF NEURONS 

The neurons may be divided into tbe following 
groups, viz. ; — 

1. Projection neurons. ; 

2. Association neurons. 

3. Commissural neurons. 

The projection neui'ons connect the brain with the 
spinal cord, and are djjyided^ again, into, descending ..and 
ascending groups according as they conduct impulses 
from "the brain downwards or from the cord upwards. 
Examples of the down-going neurons are to be found in 
the crossed pyramidal tracts, the cell bodies of which 
are situated in the cerebral cortex^ and of the up-going 
neurons in the long fibres of the posterior columns and 
in those of the cerebellar tracts. (Plates 1 and 3.) 

The association neurons link one portion of the 
cortex of the brain with another, and in the spinal cord 
also there are fibres of different lengths which join up 
various segments. {See Fig. 8, p. 52.) 

The commissural neurons connect the two 
segments of the brain and the two halves of the cord 
with each other, e.g. the fibres of the corpus callosum 
which bridge the space between the two hemispheres of 
the brain, and the fibres forming the commissure which 
unites the two halves of the spinal cord. 

DESCENDING PROJECTION FIBRES 

The principal descending projection fibres, or upper 
motor neurons as they are called, are those Trhich 
make up the motor tract down^which pass the impulses 

5 
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that give* rise to voluntary movements. The cell' bodies 
of these npper motor neurons are situated in the motor 
area of the cerebral cortex, and while their short branches 
(dendrons) interlace with others in all directions, their 
longjones (axons) converge to form the main motor 
tract. After coming ofi from their ceil bodies in the 
cerebral cortex these fibres pass successively through 
the corona radiata, internal capsule, crus cerebri, pons, 
and medulla. At the level of the crus and the pons some 
of the fibres leave the main body, and, after decussating 
with their fellows of the opposite side, terminate round 
the motor cells of various cranial nerves. At the medulla 
nearly all the remainder of the fibres decussate wdth 
their fellows of the opposite side and then pass down the 
cord as the crossed pyramidal tracts, where they terminate 
at different levels by coming into relationship with the 
branches of the large motor cells of the anterior cornua. 
This communication with the cells of the cord is not a 
direct one, but appears to be established through short 
intermediary neurons in the grey substance of the cord. 

Those fibres w^hich do not decussate at the medulla 
travel down the anterior columns of the cord on- the 
same side and form the direct pyramidal tracts. Their 
destination is likewise the cells of the anterior horns, 
and as they descend the cord they also cross to the 
cells of the opposite horn. These fibres have generally 
all reached their destinations hy the time they have 
arrived at thg .njidthoracic region, of the cord, below the 
level of- which the direct pyramidal tract cannot usually 

.traced. 

The . motor paths are continued from the anterior 
horns outwards to the muscles^ by a secondary set of 
projection fibres known as the motor neurons, 

whose cell bodies are situated in the grey matter of 
the anterior horns. The course of these two sets of 
descending projection fibres is depicted in the accom- 
panying plate (Plate 1). 

In addition to the^main tracts just described there 
are some subsidiary tracts which also conduct impulses 





SUBSIDIAEY MOTOE TEACTS 7 

down\5ards, and wliicli may possibly serve *^111 certain 
circumstances as additional paths for the passage of 
voluntary motor impulses. "" 

The chief of these are — 

1. The rubro-spinal tract (Monakow’s bundle). 

2. Th§ thalamo- spinal tract. 

3. The tecto-spinal tract. 

4. The vestibulo-spinal tract; 

1. The fibres of the rubro-spinal tract arise from 
the red nuclei which are situated in the tegmentum of 
the crura cerebri. They immediately decussate with 
their fellows of the opposite side, and then each tract 
passes down the lateral columns of the cord in close 
proximity to and just in front of the crossed pyramidal 
tract. The rubro-spinal tract also receives impulses from 
the cerebellum by fibres which pass by way of the 
superior cerebellar peduncle to the red nucleus. 

2. The thalamo- spinal tract is composed of fibres 
which arise from the thalamus and accompany the fibres 
of the rubro-spinal tract downwards into the cord. 
Fibres from the lenticular nucleus also probably accom- 
pany this tract. 

3. The teeto- spinal tract takes its origin from the 
region of the midbrain, and after decussation with the 
fibres from the opposite side passes down the anterior 
columns of the spinal cord, where it probably terminates 
at different levels in relation with the cells of the anterior 
cornua. 

4. The fibres of the vestibulo-spinal tract arise 
from Deiters’ nucleus, which is situated in the medulla. 
They do not decussate, but eacn bundle passes down the 
anterior column of the cord on its own side and terminates 
in connection with the cells of the anterior horns. Owing 
to the connection vTnich Deiters’ nucleus has with the 
vestibular nerve through nuclei of the cerebellum, the 
vestibulo-spinal tract probably serves an important 
function in conducting impulses which assist in keeping 
up the tone of the muscles. It is thus seen tha^ the 
cerebellum is able to exercise a direct influence on 
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tlie functions of the cord through (1) the rubro-spinal 
tracts hjf- way of the superior cerebellar peduncles and 
(2) the vestibulo-spinal tracts by their communications 
with Belters’ nuclei. 

CLIMCAL IMPORTANCE OF THE DESCENDING 
OR MOTOR TRACTS 

It has already been stated that nearly all the im- 
pulses which give rise to voluntary movements travel 
along the main projection descending tract known as 
the motor tract, the fibres of which pass from the ceil 
bodies in the motor area of the cerebral cortex, through 
the corona radiata, internal capsule, crus cerebri, pons, 
and medulla (where they decussate), and thence down the 
crossed pyramidal tracts of the cord to reach the cells 
of the anterior horn. Here the fibres terminate, and the 
second relay, or lower motor neuron as it is called, begins 
and forms the rest of the path for conducting the motor 
impulses out to the muscles. 

The tract is thus divided into two segments con- 
sisting of (1) the upper motor neuron, which begins 
in the cerebral cortex^and ends in relation with the cells 
of the anterior horn, and (2) the lower motor nenucon, 
which has its beginning in the cells of the anterior horn 
and its ending in the muscles. Since almost all im- 
pulses which give rise to voluntary movements pass 
down these tracts, it follows, that any break in the course 
of the fibres of either of these neurons will be accom- 
panied by some loss of voluntary power, or, to put the 
matter in its clinical asipect, a patient with loss of 
voluntary power must, except in the case of functional 
disorders, have a lesion somev^ere in the course of the 
motor^ tracts, or in the muscles uhe^selves, which pre- 
vents the impulses from passing. 

Once, therefore, the fact of loss of power is established, 
the next step is to endeavour to decide whether the 
interruption lies in the course of the upper or of the 
lowermeuron of the tract, and for this purpose certain 
diagnostic difierences must be borne in mind. 
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T]ie impulses wHch travel down the upper neuron, 
besides giving rise to voluntary movements, ako exercise 
restraint over the actions of the lower neuron, so that 
when this restraint is removed there is found, in Edition 
to loss of power, some rigidity of muscles and increase 
of the deej^ reflexes in the aflected parts. But, inasmuch 
as tlmjkwer neuron is independent of the upper as far 
as its" actual existence is concerned, there is no wasting 
of muscles except such as occurs from disuse, neither 
is there any change in their electrical reactions. On 
the other hand, if the lower neuron is injured there is 
not only loss of power but also loss of reflexes (if any 
happen to be situated in the aflected zone), together 
with wasting, flaccidity, and changes in the electrical 
reactions of the muscles, for the nutrition of the 
muscles is directly dependent on the vitality of the 
lower segment. 

These diflerences may be conveniently summarized 
in the following table : — 



1 Lesion* of Upper i 

Neuros 

1 Lesiox of Lo\\er 

1 Xecron 

1. Wasting ... 

Slight, and only in con- 
sequence of disuse 

i 

Wasting a prominent 
feature. 

2. Reflexes ... 

Deep reflexes increased; 
plantar reflex gives an 
“extensor response”; 
superficial reflexes of 

1 abdomen often lost 

Abolished in the affected 
segments. 

Z. Rigidity ... 

Limbs tend to become ; 
rigid 

Limbs tend to become 
flaccid. 

4. Electrical 
reactions 

No obvious changes ... 

i 

1 

1 

i 

1 

Reactions to faradism 
and galvanism modi- 
fied. Frequently a 
typical “ reaction of 
degeneration.” 

5. Contractures 

R igidity ac companied by ^ 
contractures in which 
flexion and adduction | 
tend to overcome ex- | 
. tension and abduction 

Irregular deformities 

owing largely to unop- 
posed actions of non- 
paralysed muscles. 
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It wilLbe seen that in^^eased xedexes and rigidity 
tend to gq together, while fl^cpidity, wasting, and loss of 
r^fl^xes generally accompany one another. 

Then importance of this table to the student is that 
in it he has the basis of all the symptoms which depend 
upon loss of power, and instead of endeavouring to 
remember a different set of points for every individual 
instance he can apply the general principles to his case 
and then vary the particulars as required. 

For instance, the motor symptoms underlying primary 
or secondary lateral sclerosis and ataxic paraplegia will 
all, in so far as they depend upon a lesion of the upper 
neuron, obey the general rules of such lesions. Modifi- 
cations will merely concern methods of onset, course, 
and similar details. On the other hand, poliomyelitis, 
progressive muscular atrophy, and peripheral neuritis 
have their motor symptoms founded on the principles 
of a lower neuron lesion. 

S ometim es the two conditions are mixed, as in 
amyotrophic lateral sclerosis, where the usual clinical pic- 
ture is that depending upon a lesion of the lower neuron 
as far as the hands a];e concerned, and upon one of the 
upper neuron as regards the legs, which signifies that 
the cells of the anterior horns in the cervical region 
of the cord are degenerating at the same time as those 
fibres of the crossed pyramidal tracts which carry volun- 
tary impulses to the legs. 

The symptoms of disease of the subsidiary descending 
tracts are less clear, but lesions which include the rubro- 
spinal, thalamo-spinal, and^^ecto-spinal fibres appear to be 
followed by some generalized muscular weakness, rigidity 
and tremors. If the lesion is above the red nucleus so 
that 'The thalamo-spinal and te^to-spinal fibres suffer 
while the rubro-spinal tract escapes, the principal result 
seems to be a tendency to develop tremors. On the 
other hand, when the vestibulo-spinal and other de- 
scending cerebellar tracts are affected, the principal 
results are loss of muscle tone and inco6|rdmation of 
movement. Perfection of voluntary movement depends, 
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PLATE 3— Sensory field with its principal orders of projection 
fibres. (Morat.) 
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therefore, upon the integrity of all the descending tracts, 
and if any one of these is destroyed the balance is upset, 
with a resulting disorder of movement due partly to loss 
of function of the diseased tract and partly ter unan- 
tagonized over-action of the tracts that remain. If the 
continuity^ of all the descending tracts is sever"^, as 
occurs after a complete division of the spinal cord, the 
result is flaccid paralysis and total abolition of reflexes 
below the level of the lesion, as mentioned on p. 33. 

SENSORY NEURONS 

The neurons for the conduction of sensations are more 
numerous and arranged in a more complicated manner 
than are those for movements. It is necessary to con- 
sider their arrangement and the efiects produced by 
their injury or^disease (1) in the peripheral nerves, (2) in 
the posterior roots, (3) in the spinal cord, and (4) in the 
brain. 

1. Sexsory Neurons in the Peripheral Nerves 

Head, Rivers, and Sherren, and Head and Sherren, 
have shown that in the peripheral system the aflerent 
nerves can be divided into three systems — (i.) the system 
for deep sensibility, (ii.) the protopathic system, and (hi.) 
the.,epicritic system. 

‘'•i.'Jn the system ior dcei) sensibility, sensations 
arising from pressure and from movements of tendons, 
joints, and muscles are conducted; 

The locality of the stimulus and the direction of 
movement in a joint can bp appreciated, as also can 
pain if the pressure is excessive or if a joint is injured. 
The fibres which conduct the impulses for this form 
of sensibility run chiefly with the nerves to the muscles, 
and they are not destroyed by dividing all the sensory 
nerves to the skin. 

Thus, ivhen the sensation to light touch is entirely 
lost in the shin, a sense of pressure and of movements 
of joints may still he appreciated provided the deep system 
is intact. 
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ii. In "^lie protopathic system tlie fibres respond 
to painful cutaneous impressions and to the extremes 
of heat and cold. 

iii. In the epicritic system accurate cutaneous 
locali^tion of light touch, the discrimination of the 
points of a compass, and the recognition of the slighter 
difierences in temperature are accomplished. 

A knowledge of the existence of these three systems 
is obviously of the greatest importance in practical 
medicine. 

In the first place it shows what care it is necessary 
to take in examining for sensibility, for when cutaneous 
nerves are severed an appreciation of slight pressure 
through the deep system may easily lead, as it often 
has done in the past, to an erroneous supposition that 
there is no anaesthesia. In ’ testing for the tactile 
sensibility of the skin the very , lightest form of stimu- 
lation, such as can be obtained with cotton-wool, is 
required. 

Moreover, the loss of protopathic and of epicritic 
sensibility is not always equal in extent or intensity. 
When, for instance, union is taking place between the 
ends of a divided nerve the sensation to painful stimuli 
returns first. For a time the pain cannot be localized, 
but radiates widely from the spot stimulated, though 
always in definite directions. 

Together with return of sensibility to pain there is 
also a return of appreciation of extremes of temperature, 
e.g. great heat or great cold, which Head has shown to 
be due to the presence of '‘heat” and "cold” spots. 
With the return of sensation for pain the nutrition of 
the sMn also improves, and any ulcers that may have 
been present readily heal. Gradually the skin over the 
affected areas again becomes sensitive to light touch 
and to slight differences of temperature. 

It therefore appears that the appreciation of touch 
and of pain is subserved by independent fibres, since 
HeadTias been able to demonstrate tEe dissociation of 
these two forms of sensation, and ajso that fibres which 
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conduct tlie painful impressions are capable of regener- 
ating more quickly than those which conduct the tactile 
impulses. Head has summarized the characteristics of 
the three systems as follows — 

Loss o£ epicritic sensibility abolishes — 

Eecognition of light touch over hairless parts or 
parts that have been shaved. 

Cutaneous localization. 

Discrimination of compass points. 

Appreciation of difierences of size, including the 
accurate discrimination of the head from the 
point of a pin apart from the pain of the prick 
(acusesthesia)? 

Discrimination of intermediate degrees of tem- 
perature from about 25- C. to about 40°^ C. 

Loss of protopathie sensibility abolishes — 

Cutaneous pain, especially that produced by 
pricking, burning, or freezing, together with 
that of stimulation with a painful interrupted 
current. Over hair-clad parts, plucking the 
hairs ceases to be painip-l. 

Sensations of heat from temperatures higher than 
about 45^ C. 

Sensations of cold from temperatures below 
20° C. 

Ajter destruction of all cutaneous afferent fibres the 
fart is still endowed with deep sensibility. 

Pressure can be recognized, a-nd its gradual increase^ 
appreciated. Pain is produced by excessive pressure 
(measured by the algometcr). Movements of muscles 
can be recognized. 

The point of application of pressure can be localized. 

The patient can recognize the extent and direction of 
movement produced passively in all the joints within 
the aSected area. 

Muscle sense. — Sensations from muscles, joints, 
and ligaments are generally grouped together^ under. 
* rain. Part «s:vi., 1906, 
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tlie term muscle sense,” and their loss, singly or com- 
bined, is largely responsible for the incoordination in 
locomol^or ataxy. 

The sense of the muscles can be tested by finding 
whether the patient can distinguish the di:%rences in 
weight of objects of similar size; and allied to this is 
the power of recognizing with accuracy, by contact, the 
shapes of objects, i.e. the stereognostic sense. 

When the sensibility of the joints is impaired the 
patient cannot tell in what position his limbs are placed, 
and this can be demonstrated by putting the limbs in 
various positions and requesting him (while his eyes 
are closed) to describe the positions or to put his other 
limbs into similar positions. 

The sensibility of the bor,es can be tested by means of 
vibrations produced by placing on them a tuning-fork; 
This sensation, like those from the muscles and joints, 
is frequently impaired in locomotor ataxy. 

2. Sensory Neurons in the Posterior Eoots 

The distribution of ansesthesia in root lesions difiers 
from that of the peripheral nerves inasmuch as the fibres 
are so arranged that each root corresponds to a definite 
segment of skin. The segmentary distribution of the 
posterior roots has been investigated by many observers, 
and with exceptional thoroughness by Head, in con- 
nection with the areas occupied by the eruption of 
^herpes zoster, an affection which is due to lesions of the 
posterior root ganglia. (Figs. 2, 3.) 

Destination of the fibres of the posterior roots. 
— ^The principal connections which the fibres of the 
posterior roots make after entering the cord may be 
sunijnarized as follows : — ' r 

{i^;By the posterior columns of the cord with the 
nucleus gracilis and nucleus cuncatus of the medulla, 
thence by the mesial fillet to the optic thalamus, and 
thence^ to the cerebrum (this is the path for con- 
scious muscle sense and tactile discrimination). 

With the cells of CSarke’s column, and thence by 
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dorsal and ventral cerebellar tracts to tbe c&ebellum 
(the chief paths for maintenance of equilibrium); 

iii. With the cells at the apex of the posterior^horn, 
and' thence by the spino-thalaroic tract of the opposite 
side to the^ thalamus and the cerebrum (the patfe. for 
pain, temperature, and disuse tactile sensibihty). 

iv. With the cells at the apex of the posterior horn of 
each side in the same and distal segments, and thence to 
motor cells of the anterior horn (the path for short and 
long spinal reflexes). 

V. With the cells of the anterior horn direct (probably 
thdpath for tendon reflexes). 

3. Sensory Neurons in the Spinal Cord 

The principal sensory tracts in the cord are — ^the pos- 
terior columns, the direct cerebellar tracts, the antero- 
lateral tracts of Gowers, and the ascending tracts in the 
anterior columns. 

The j)oslerior columns. — ^The posterior columns 
are divided into posterior external (column of Burdach) 
and posterior internal (column of-Goll). These columns 
are composed mainly of fibres whidi are a continuation 
of those forming the posterior roots (exogenous fibres), 
and to a small extent of fibres which run from one level 
of the cord to another (endogenous fibres); - 

Of the exogenous fibres (a) a large number pass 
directly up to the top of the same side of the cord and 
terminate in the nucleus gracilis and the nucleus cuneatus. 
On their way up they give ofi numerous collaterals which 
terminate in the cells of the^grey matter. Erom the 
nuucles gracilis and nucleus cuneatus there starts a second 
relay of fibres which c:^oss and terminate in the Qptic 
thalamus of the opposite side. From the optic thalamus 
springs a third set which spreads out and terminates in 
the cerebral cortex. (Plate 3.) 

The chief function of these long fibres of the posterior 
columns appears to be that of conducting impulses for 
tactile discrimination (i.e. compass test) and for the 
sensations of passive^ movements and position which 
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Destruction of these columns is usually '"accom- 
panied by some ataxy, '^ugli the influence in this 
direction of a possibly associated lesion of fibres 
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connected with the cerebellar tracts must not be lost 
sight of. 

(^) There are fibres which run a variable distance 
up the cord and then cross. Their function seems 
mainly to be that of conducting tactile impulses, and, 
owing to the distance they run in the cord before crossing 
to the ascending columns of the opposite side, they too 
are often apt to escape on the opposite side to the lesion 
in a Brown-Sequard paralysis (Head). 

There are also fibres which pass up the cord some 
distance, and then commmiicate with cells at the 
apex of the posterior horns to form Lissauer's tract. 

The fibres passing direct to the cells of the an- 
terior horns need no special description. 

The endogenous or propriospinal fibres of the posterior 
column which connect difierent segments of the cord 
together are situated chiefly at the concavity of the grey 
matter, where they form the cornuo-commissural bundle, 
and near the septum dividing the posterior columns of 
the two sides, where they form the septo-marginal bundle. 

The direct cerebellar tract. — ^The fibres of the 
direct cerebellar tract take their origin from cells forming 
Clarke’s column which are situated on the inner side of 
the grey matter of the posterior horn. After passing 
up the cord the fibres reach the cerebellum by means of 
the inferior cerebellar peduncle or restiform body, and 
finally end in the vermis. 

The origin of this tract is mainly confined to the 
dorsal and upper lumbar regions. Its lower limit has 
not been exactly defined^, but in man it is probably about 
the first lumbar segment, and it does not increase in 
volume after it has reached ^he first dorsal segment. 
The fibres of this tract form an important link between 
those of the posterior roots and the cerebellum. 

The aseendinci antero-lateral tracts com- 
prise various sets of fibres ; the principal are — ■ 

^(a) The tract of Gowers, or ventral cerebellar tract, 
which is' composed of fibres arising from ceils in the grey 
matter and then passing upward^ by way of the superior 
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peduncle to tlie cerebellum, where they terminate in the 
vermis. The function of these fibres is similar to that 
of the fibres of the direct cerebellar tract, namely, to 
conduct impulses from the deep structures — ^bones, 
joints, ligaments, and muscles — ^to the cerebellum. Some 
fibres in this' tract go also to the lateral nucleus, the 
corpora quadrigemina, and the optic thalamus. 

(b) A tract of ascending fibres known as the spino- 
thalamic tract, and situated in close apposition to Gowers’ 
tract. Its fibres also arise from cells in. the grey matter, 
for the most part, of the opposite side of the cord, the 
decussation taking place in the anterior commissure. 
The destination of these fibres is the optic thalamus, 
and they form an important path for the conduction of 
crossed tactile impulses. Temperature and pain impulse 
also reach the brain by fibres of the antero-lateral tracts. 

Path of impulses in the cord. — ^It has been 
shown by Henry Head and Theodore Thompson*** that 
the grouping of the sensory impulses in the cord is quite 
different from that of the peripheral nerves, in which 
they run in three main streams by the epicritic, proto- 
pat'liic, ond deep sensibility fibres.' In the cord the 
impulses for the different forms of sensation tend to 
unite, irrespectively of the various paths by which they 
have arrived. Thus the tactile, painful, and thermal 
sensations arc all collected together in their own groups, 
and the thermal sensations are further particularized 
into those for heat and cold, so that in some cases the 
sensations for one may be lost while those for the other 
are retained. This new grouping appears to take place 
on the same side of the cord as that by vdiich the impulses 
enter, but after the new formation has taken place thpse 
of tactile sensibility, tarctile localization, and painful and 
thermal sensibility, all cross sooner or later to the other 
side. But those impulses w^hich are concerned with the 
knowledge of the position of the body, spatial discrimina- 
tion as tested with, the points of a compass, apprecia- 
tion of size, form, and weight, and those conveying the 
* JBmm, Part exti. 
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sensation of vibration as produced by a tuning-fork, pass 
straight up the long fibres of the posterior columns of 
the same side to the gracilis and cuneate nuclei. Tliey 
then cross at the sensory decussation and pass up- 
wards to the optic thalamus, which part of their course 
is dealt with more particularly in the following section. 

The main types of cord aiifesihesia that can be 
recognized are those arising — 

From transverse lesions. 

From lesions of the grey matter. 

From lesions of one half of the cord. 

Xn .^k si ons_ which extend across the cord, all forms of 
sensibility will be affected ’ below the injury. If the 
lesion is complete, there will be total anaesthesia below its 
level, with probably a zone of h’yperaesthesia just above, 
owing to irritation and inflammation of the posterior 
roots in the immediate vicinity of the injury. 

With disease .of hhe commissural grey matter there 
is very apt to be loss of sensation of pain and tempera- 
ture, while that of touch is preserved — a dissociation 
particularly well seen in cases of sjningomyelia. 

When i^iiTO.aj::disease is sharply limited to one half 
of the cord, as may occur in stab or bullet v'ounds, the 
symptoms known as Brown-Sequard paralysis are liable 
to follow : on the side of the lesion and below its level, 
loss of power, loss of sense of position, df tactile dis- 
crimination* and of vaso-motor tone, while on the oppo- 
site side there is loss of sensation to touch (partly), and 
loss of pain and temperature senses. Head has shown 
that while the loss of'^pain and temperature senses is 
constant in these cases, those of touch and pressure are 
more rarely afiected — due, pre^sumably, to their crossing 
to the other side of the cord less rapidly than the others. 

At the level of the lesion, and on the same side, there 
is a zone of anaesthesia corresponding to the area sup- 
plied by those posterior roots which the lesion actually 
destroys, and just above the level of the lesion there is 
some hyperaesthesia due to irritation. 

I.e. the powesf to respomt tp the compass tesh 
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Referred pains. — ^In diseases of the various' viscera 
the pain to which they give rise is frequently referred ” 
to a part of the body which seemingly has no direct 
connection with the seat of the disease. Thus the head- 
ache from eye-strain may be situated over the forel^ead, 
and pain between the shoulders is a common accom- 
paniment of gastric disorders. 

The distribution of referred pains has been especially 
investigated by Head, who has constructed a scheme of 
intramedullary segmentation based on the h 5 rpersensi- 
tive areas which result from irritation of viscera. 

The explanation is that the impulses which travel 
up to the cord from the diseased organs by the sympa- 
thetic fibres are reflected outwards along the sensory 
roots of the segment at which they happen to enter, 
and so the patient often refers the pain to the area of 
distribution of these roots, rather than to the viscus 
from which the abnormal impulses originally arise. 

. 4. Sensory Neurons in the Brain 

A. FROM MEDULLARY NUCLEI TO OPTIC THALAMUS 

In the previous sections an outUne has been given 
of the sensory neurons of the cord and peripheral system, 
and of the courses which the various impulses follow. 
The long fibres of the posterior columns were traced up to 
the gracihs and cuneate nuclei in the medulla, and the 
various connections of the shorter ones were indicated. 

At the cuneate and gracilis nuclei a second relay of 
neurons commences, and, after decussating with their 
corresponding fellows of the opposite side, the fibres 
pass upwards through the posterior third of the posterior 
limb of the internal capsule and terminate in the optic 
thalamus. r 

After their decussation they are joined in their upward 
course by (1) fibres conveying sensations which have 
already crossed lower in the cord, and (2) others convey- 
ing sensations from the head ; and the combined bundle, 
as it ascends towards the optic thalamus, is known as 
the median fillet. It has already been mentioned that 
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the imp'ilses which pass up the long fibres of the posterior 
columns are those concerned chiefly with recognition of 
posture, spatial discrimination, and vibration, while those 
for tactile, pain, and temperature sensibility crossed 
earlier in their course and passed up the op^^ositc side of 
the cord. It will thus be seen that, after ^he impulses 
that have passed up the posterior columns leave the 
medullary nuclei and cross, they again meet the impulses 
that have crossed lower down, so that finally all are 
collected together in the median fillet. The fibres, 
however, still maintain a definite grouping, by which 
in certain forms of disease one set may be affected to the 
exclusion of another ; and the investigations of Henry 
Head and Gordon Holmes* show that at the medullary 
nuclei the impulses for the recognition of posture leave 
those for spatial discrimination. As far as the medullary 
nuclei they have travelled together up the posterior 
columns, but above the nuclei it is possible to find one 
set lost independently of the other. These observers 
also state that it seems that the impulses underlying 
the power of localizing a spot touched become detached 
in the brain stem from the other impulses of tactile 
sensation with which they have been associated in the 
periphery and cord. 

B. FROM OPTIC THALAMUS TO CORTEX 

At the optic thalamus another relay of sensory 
neurons commences, and their fibres radiate to the 
cortex, to which they conduct the impulses. 

Present knowledge of the grouping of the difierent 
impulses as they pass from the thalamus to the cortex is 
largely due to the investigations of Head and Holmes, 
wh© conclude that the impulses are grouped into those 
representing — (1) recognition of posture and passive 
movement, (2) certain tactile impulses, (3) those on which 
the appreciation of two points depends (compass test), 
(4) those by which the localization of a stimulated spot 
is recognized, (5) temperature sensation. 

* Bmin^ vol. xxxiv,» 1911. 



CHAPTER lit 
THE REFLEXES 

A HBFLEX act consists of a contraction of a muscle ox 
group of muscles in response to^a sensory stirnulus, and, 
as tiie name implies,”' tlie movement is tlie result of an 
impulse wMcli has entered the nervous system and then 
been reflected ” out again. A reflex act is the most 
elementary example of a codrdinated movement, for, 
while purposeful in character, it is frequently carried 
out independently of consciousness. 

In a simple spinal reflex the impulse travels along the 
sensory nerves to the spinal cord, which it enters through 
the posterior roots, and then, passing through the grey 
matter of the cord, reaches the motor cells of the anterior 
cornua, from which impulses pass out to the muscles and 
give rise to movements. 

The parts necessary for the production of such a reflex 
act are (1) a specialized end organ from which the senspry 
ingoing impulse originates, ""aS3 which is known as the 
receiptor ; (2) the herve flbres forming the paths inwards 
and outwards along ’which the^impulses pass, known as 
the conductor ; (3) the end organ, known as the effector^ 
through which the reflected impulses accomplish their 
result. ^ ^ ^ ^ 

The conductor, even in the simplest reflex, is com- 
posed of at least two neurons, and since the neurons, as 
we have already seen, are independent units, there is a 
junction at which the impulses are transferred from the 
ingoing to the outgoing neuron. This junction is termed 
the synapse, and there is some reason for believing that 
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it is at this part of the arc that variations in the resistance 
to impulses take place, the direction along which they 
shall travel being thus determined. It is probable that 
no reflex act in man is really so simple as the one de- 
scribed above, for the collateral branches of the con- 
ductors communicate with others to form'-a chain far 
more complicated than that of two neurons. 

It is obvious, from what has just been said, that for a 
refle^X act to take place, the different parts of the arc 
must be intact, and it follows, therefore, that we have in 
testinglthe' reflexes a valuable method of arriving at some 
idea of the integrity or otherwise of the parts of the arc 
through which the impulses travel. The behaviour of a 
reflex, however, does not depend solely upon the con- 
ductivity of the elements that make ^p the arc, for in 
normal circumstances a considerable degree of modifi- 
cation is exercised by impulses which arrive at the reflex 
arc from more distant parts of the nervous system. 

On the deep or tendon re-flexes this modification from 
a distance is mainly one of inhibition, and when, for any 
reason, the controlling influence is removed, the reflexes 
become exaggerated, e.g. exaggeration of the knee-jerk 
in disease of the pyramidal tracts of the cord. 

On the superficial reflexes the impulses from the higher 
centres have somewhat different effects. In the case 
of the plantar reflex, removal of the higher controlling 
influence not only causes an over-action, but, as will be 
seen below, also changes the type of the reaction from 
one of flexion of the great toe into one of extension — ^the 
‘‘extensor response”; while in the case of the super- 
ficial abdominal reflexes 'removal of influence from the 
higher centres is often associated with dinainution or 
disappearance of the reflex, wflish is the opposite effect 
to that produced on the deep reflex&. Thus, in a case of 
hemiplegia, due, say, to a haemorrhage in the region of the 
internal capsule, one would expect to find on the paralysed 
side the tendon reflexes of the arm and leg exaggerated, 
the superficial abdominal reflexes diminished or absent, 
and the plantar reflex brisk and of the extensor type; 
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For clinical purposes reflexes may be divided into tbe 
following classes : — 

Superficial reflexes, obtained by stimulating 
superficial nerves of the skin. ^ 

Deep reflexes, produced by striking certain muscles 
or tendons. 

Visceral reflexes, as those of swallowing and 
micturition. 

Bone reflexes, obtained- by percussing - various 
bony points in the upper and lower extremity. 

The principal superficial reflexes, with their 
approximate segmentation, are the following : — 

Plantar reflex, movement of foot and leg produced 
by stimulating sole of foot. S., 1, 2, 3. 

Superficial anal reflex (3rd and 4th sacral) ; this 
may be obtained by stimulating the skin of the perineum. 

Bulbo-cavernous reflex; this reflex, in which a con- 
traction of the bulbous part of the urethra can be felt 
on stimulating the glans penis, depends on the 3rd and 
4th sacral segments. The reflex is frequently lost in 
locomotor ataxy. 

Oluteal reflex, contraction of gluteus on stimulating 
buttock. L., 4 and 5. 

Cremasteric reflex, retraction of testicle on stimu- 
lating inner and upper aspect of thigh. L., 1 and 2. 

Abdominal reflex, contraction of abdominal muscles 
on stimulating side of abdomen. D., 8, 9, 10, 11, 12. 

Epigastric reflex, contraction of epigastrium on 
stimulating lower part of side of^thorax. D., 4, 5, 6, 7. 

Scapular reflex, contraction of scapular muscles on 
stimulating skin in region of scapula. C., 5, 6, 7, 8, and 

D., 1. . " 

Palate reflex, contraction of soft palate when touched. 

Pharyngeal reflex, contraction on stimulating posterior 
wall of pharynx. 

Conjunctival reflex, closure of eye on ^touching the 
conjunctiva. 

The ease with which these superficial reflexes can be 
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obtainefl in healthy people varies considerably, especially 
as regards the local conditions. The plantar reflex, for 
instance, may be unobtainable when the sole of the foot 
is cold or damp, and the abdominal rehexcs will not 
react with the same briskness in an elderly person as in a 
chifd. The degree of importance to be attached to the 
reactions in an individual case must, of course, be left 
to the judgment of the examining physician, but from 
general observations inferences can often be drawn con- 
cerning (1) the state of the fibres of the arc on which 
the particular reflex depends, and (2) the state of the 
upper motor segments, the changes of which, as we have 
seen, often modify the reaction of the superficial reflexes. 

Thus, the presence of a superficial reflex indicates the 
integrity of the arc through which it is produced, and so 
affords information which is frequently of use in localizing 
the level of disease in the cord. 

Loss of these reflexes, on the other hand, does not 
necessarily mean that the arc is broken, for, in addition 
to this possibility, the loss may depend upon changes in 
the upper motor neurons, as when the abdominal reflexes 
are lost on the paralysed side in cases of hemiplegia, or 
when local conditions of the skin impair the sensitiveness 
of the receptors. 

The plantar reflex. — This reflex comprises those move- 
ments of the toes, foot, and leg which take place \vhen 
the sole of the foot is stimulated. 

When the sole is stimulated in the case of an infant 
the movement of the big toe, which is the essential part 
of the movement to wjiich the attention should be di- 
rected, takes place in an upward direction, i.e. the toe is 
extended and gives rise to what is generally known as an 
“ eS:tensor response,’’ or Babimski’s sign (Fig. 4). About 
the time the infant begins to walk this movement of 
extension is replaced by one of flexion ; the toe now bendt^ 
downwards instead of upwards, and is said to give a 
“ flexor response,” This flexor response persists during 
the remainder of life unless any interruption of an organic 
nature takes place in the conductivity of the upper motor 
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neuron, in wliicli case tke movement returns to tke original 
“ extensor response.” Tlierefore, from tke clinical point 
of view, an extensor response, except in tke case of an 
infant, indicates tke presence of a lesion of tke ttpper 
motor neuron. 

Tke best'^metkod of eliciting tke reflex is to draw 
tke tkumb-nail, tke kead of a pin, or some similar object 



Fig. -1.— Position of the big toe in the “ extensor 
response ” (BabinsM’s sign) 


ratker firmly along tke sole of tke foot ; in some cases 
tke outer, and in otkcrs tke inner, border of tke sole 
gives tke best results. 

Oppenkeim kas skown tkat tke extensor response may 
sometimes be obtained by stroking tke inner side of tke 
leg, and a similar reaction can also occasionally be brought 
about by compressing tke muscles of tke calf (Gordon). 

To constitute a satisfactory reaction, tke big toe should 
move slowly and decisively up or down. If, as often 
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happens, a brisk movement of the foot and leg leads to 
confusion, a lighter stimulation will, perhaps, bring out 
the toe movement without that of the foot, or the move- 
men^G of the latter may be controlled by the hand. 

Jf the reflex is difficult to obtain or uncertain in 
direction, it is well to test it when the leg is' loosely flexed 
and also when it is extended, for a reaction is sometimes 
better obtained in the one position and sometimes in the 
other. Damp or cold feet, as already mentioned, make 
the reflex difficult to obtain, and may lead to an erroneous 
conclusion that it is absent. 

Value in diagnosis. — definite extensor response, after 
infancy, signifies the presence of some modification of 
conductivity in the pyramidal tracts, and experience 
shows that the obtaining of this extensor response 
warrants the inference that the interference is one 
due to organic disease, in contradiction to the func- 
tional disturbance of hysteria, neurasthenia, and allied 
neuroses. 

Among the cases in which the extensor response is df 
great value are undoubtedly those of early disseminated 
sclerosis, in which the patient complains of indefinite 
symptoms, combined, perhaps, with exaggerated knee- 
jerks and an abortive ankle-clonus, all of which would 
still be compatible with a diagnosis of functional dis- 
turbance. 

Absence of all reflex movement whatever is sugges- 
tive of functional disease if other symptoms also point 
in this direction, but the same reliance cannot be placed 
on a negative as on a positive result, and therefore, while 
an extensor response indicates organic disease, neither 
flexor response nor absence of response necessarily 
excludes it. 

A condition known as the ‘‘ crossed plantar reflex ” 
has been described by Byrom Bramwell and others, who 
noticed that in some cases of hemiplegia, in which the 
extensor response was present on the paralysed side, 
stimulation of the sole of the foot on the non-paralysed 
side was not only accompanied by flexor response on 
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that side, but also by a flexor response of the^ toe on 
the opposite, i.e, the paralysed side. 

The principal deep or tendon reflexes, with their 
approximate segmentation, are — • 

1. The jaio-jerh — Obtained by sharply tapping the 
chin in a downward direction when the mouth is sHglitly 
open. The reflex is obtained through the sensory and 
motor divisions of the trigeminal nerve. 

2. The su'pinator jerk. — Obtained by tapping the lower 
extremity of the radius with the forearm in a position 
midway between pronation and supination. The re- 
sulting movement is one of flexion of the forearm on 
the arm, in which the biceps, brachialis anticus, and 
supinator longus take a part ; it corresponds to the 5th 
cervical segment of the cord. 

3. The 'pronator jerk. — Obtained by striking the lower 
end of the radius on its antero-internai aspect. A reflex 
movement of pronation results which corresponds to the 
level of the 6th cervical segment. 

4. The triceps jerk. — Obtained by tapping the tendon 
of the triceps. A movement of extension takes place, 
and the level of the reflex corresponds to the 6th and 
7th cervical segments. 

5. The knee-jerk (2nd, 3rd, and 4th lumbar segments).* 
— ^Full particulars of this reflex are given below. 

6. The tendo-Achillis jerk. — Obtained by tapping the 
Achillis tendon. The patient should kneel in a chair 
with the feet over the edge, in which position a smart tap 
on the tendon is followed by a jerk of the foot. It 
corresponds to the 1st sacral segment. 

These reflexes are generally exaggerated when the 
pyramidal tracts above their level are diseased, while 
they are diminished or Ibst when the normal inhibitory 
influence of the pyramidal tracts is increased or when 
the continuity of the reflex arc is interrupted. Their 
reaction in different circumstances may be exemplified 
by a detailed consideration of the knee-jerk. 

The knee-jerk. — ^As already shown, ithis reflex is ob- 
tained by sharply striking the tendon of the quadriceps 
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extensor just below the patella, care being taken tbat all 
the surrounding muscles are relaxed. 

In doubtful cases relaxation is best ensured if the 
patient clasps his hands together and pulls one against 
thejDther, his eyes being meanwhile raised towards the 
ceiling. This action, known as Jendrassik’s method of 
reinforcement, occupies the attention and tends to re- 
move any involuntary stiffening of the muscles. 

Absence of the knee-jerk indicates organic disease, 
as also does inequality, but an increase may be found 
in functional as well as in organic disturbances. 

The reflex arc for the knee-jerk is situated at the level 
of the 2nd, 3rd, and 4th lumbar roots, and anything which 
impairs the conductivity of the elements of this arc tends 
to diminish the reflex. Thus in peripheral neuritis, where 
the mixed nerve is at fault, the afferent impulses are 
blocked by the inflamed or degenerated peripheral sen- 
sory nerves, and even if they reach the cord the chances 
are that the motor fibres are unable to conduct them 
outwards. In locomotor ataxy the impulses are arrested 
at the posterior roots, while in poliomyelitis (of the lumbar 
region) the break occurs at the cells of the anterior horns. 
Impulses passing down the pyramidal tracts are con- 
stantly inhibiting the knee-jerks, so that to make the 
mechanism complete it is necessary to consider these 
fibres in connection with those of the lower arc.’^ 

An interruption in the continuity of the pyramidal 
fibres is accompanied by removal of the normal inhibi- 
tion, and thus the knee-jerk is exaggerated, e.g. in lateral 
sclerosis, transverse myelitis (above the lumbar region), 
and other diseases in which the pyramidal tracts are 
affected. On the other hand, irritation of the pyramidal 
fibres tends to increase their inhibitory influence, and 
diminishes the knee-jerk, as may be seen in some cases of 
meningitis and cerebral tumours. 

* Sometimes it happens that the peripheral ingoing and outgoing 
fibres are extraordinarily irritable for a short time before their con- 
ductivity is lost, and so the knee-jerks are occasionally found to he 
increased for a brief period dtu’ing early stages of locomotor ataxy and 
peripheral neuritis. Such cases are, however, quite exceptional. 
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To sum up : The knee-jerks are lost (Fig. 5) — • 

A. From interrupion of the reflex arc. 

1. Injuries or disease of the lumbar cord causing 
destruction of the “ centre.” 

2. Diseases interrupting impulses to or from^ihe 
lumbar region of the cord, e.g. affections of anterior 
or posterior roots, mixed nerves, or muscles. 

B. From inhibition due to irritation, of the 'pyramidal 
fibres, e.g. during early stages of cerebral hsemorrhage and 
fracture-dislocation of the spine, and in some stages of 
meningitis. In many instances, e.g. cerebral haemorrhage, 
the irritation is only temporary, and the lost or diminished 
knee-jerk is soon succeeded by one that is exaggerated. 

The knee-jerks are increased (Fig. 5) — 

A. From interruption in the conductivity of the pyra- 
midal fibres above the lumbar region whereby the normal 
inhibition is removed. This may be due to organic 
disease, e.g. : 

1. Traumatic, as in fracture-dislocation of the 
spine. 

2. Inflammatory, as in transverse myelitis. 

3. Degenerative, as in spastic paraplegia. 

4. The lesion may be in the brain, as in cases of 
hemiplegia. 

B. In functional disease. In many cases of neur- 
asthenia and hysteria’ the knee-jerk is increased. 

It will be observed that an exaggeration of the knee- 
jerk may accompany both functional and organic disease, 
but that absence of the knee-jerk always signifies the 
existence of an organic lesion. 

There is one important exception to the rule that 
interruption of the conductivity of the pyi’amidal fibres 
above the lumbar enlargement is follo^ved by exag- 
gerated knee-jerks. AVhen the spinal cord is completely 
divided, the refiexes below are lost, even -though the 
division is far above their centres and has not apparently 
affected them. But for the reflexes to be lost in this way 
the transverse lesion of the cord must be complete, e.g. 
this may occur in cases of injury and of compression from 
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tumoTirs. The importance of this loss in deciding as to 
the future of a patient with a fractured spine is obvious. 



Pig. 5,~Diagram to show causes of main variations in the 
knee-jerk. 

In lesions of the upper neuron (A and A") the knee-jerk is usually increased. 
In lesions of the lower neurons or of the tiuadriceps extensor muscles (B) the 
knee-jerk is usually lost. 

for if, after sufficient time has elapsed for the initial 
shock to pass oil, no knee-jerk can he obtained, it is 
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highly suggestive, and, taken with other evidence, often 
conclusive, that the continuity of the cord has been 
completely severed. 

The explanation suggested by Dr. Charlton Basti^,'*" 
by whom the persistent absence of deep reflexes afjer 
complete division of the cord was first noticed, sup- 
poses that in health the knee-jerk is constantly being 
influenced by impulses from the cerebellum as well as 
from the cerebrum. Those from the cerebellum are 
thought to have an accelerating influence, while, as we 
have already seen, those from the cerebrum, travelhng 
by way of the crossed pyramidal tracts, have an in- 
hibitory eflect. 

When the continuity of the lateral columns is 
destroyed, the unantagonized cerebellar influence is, 
according to this idea, the cause of an increase in the 
knee-jerk, but when both cerebellar and cerebral in- 
fluences are removed, as they must be by a complete 
division of the cord, then the knee-jerks are permanently 
lost. 

Whether the cerebellar influences play such a promi- 
nent part in the matter as Dr. Bastian suggested seems 
somewhat uncertain, but, without attempting to par- 
ticularize too closely, it may be said in general terms 
that the loss of the knee-jerks in such circumstances is 
dependent upon the destruction of all the subsidiary de- 
scending tracts described on p. 7 and figured in Plate 2. 

The general rule concerning the increase of knee-jerks 
is, therefore, as follows : Intermpion in the conductivity 
of the 'pyramidal fibres above the lumbar region is followed 
by exaggerated hnee-jerhs, except 'when the interruption is 
due to a complete transverse lesion of the spinal cord, in 
which case the hnee-jerhs are lost. 

The principal visceral reflexes to be considered 
are those of the pharynx, bladder, and rectum. 

Pharyngeal and laryngeal reflexes. — ^When these re- 
flexes are impaired there is difficulty in swallowing and 
coughing. The food is apt to pass into the larynx 
* Trans, Toyal Med,-Ohir. JSoo., 1890, p. 160. 

B 



34 DISEASES OF THE NERVOUS SYSpiM 

without exciting cough, and the patient may be choked, 
or may suffer from broncho-pneumonia following irri- 
tation of the lungs. 

'Bladder and rectal reflexes. — When the continuity of 
the spinal cord is interru|)ted above the lumbar enlarge- 
ment the reflex arc for the bladder is dat off from all 
communication with the brain. Sensory impulses from 
the full bladder can no longer pass upwards, nor can 
impulses pass down to control the sphincter. The 
bladder, therefore, has to depend upon its own reflex, 
and it either Alls and discharges automatically, or, as 
frequently happens, the discharging reflex movement is 
not completely carried out, and the bladder becomes 
over-distended and finally overflows, producing false 
incontinence. When the disease has destroyed the 
lumbar enlargement of the cord the reflex is lost ; the 
walls of the bladder then lose their tone and cannot 
retain the urine, which continually runs away. Incon- 
tinence may also occur from lesions of the cauda equina. 

The usual result of a cord lesion upon the rectal 
sphincter is constipation and involuntary passage of 
fgeces. 

Rhythmical clonic contractions of certain 
muscles can offen be obtained when there is a lesion of 
the upper neuron. 

Ankle-elonus is obtained by suddenly flexing the foot 
at the ankle-joint, when, on keeping up the pressure, 
the foot gives a series of jerks against the hand owing 
to the clonic contraction of the calf muscles. An ankle 
clonus does not exist in health, but is often obtained 
when the pyramidal tracts are degenerated ; hence it is 
frequently associated with an increased knee-jerk and 
ah extensor plantar response. 

Sometimes, on trying to obtain an ankle-clonus, a 
few irregular contractions occur as the foot is being 
flexed, but cease when the pressure is increaseti and 
maintained. These are known as "‘spurious'* ankle- 
clonus, and do not in themselves indicate an t»rganie. 
lesion, although they do not, of course, negative the 
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possible existence of one. The importance of an abortive 
clonus of this kind must be judged in every individual 
case according to the other symptoms that may be 
present. 

When the degeneration of the motor tracts is cxteit- 
sivc, clonus can often be obtained in other situations, 
such as at the wrist, elbow, and jaw. When the knee- 
jerk is greatly exaggerated, a patellar clonus can often 
be elicited by suddenly pushing the patella in a down- 
ward direction, and so starting clonic contractions in the 
quadriceps extensor. 



CHAPTEE IV 

RIGIDITY AND CONTRACTURES 

When the conductivity of the upper motor neurons 
is impaired by injury or disease, e.g. in cases of hemi- 
plegia or lateral sclerosis, there ensues a rigidity of certain 
groups of muscles which, if unchecked, is apt to be 
followed by permanent contractures of the affected 
limb. 

Thus, in the later stages of hemiplegia the arm is 
carried in a characteristic attitude across the chest, 
being drawn close to the side by adduction and flexed 
at the elbow, wrist, and fingers, while the leg is kept 
stifi and moved as one piece from the hip. In the 
cerebral diplegia of childi*en there may be sufficient 
spasm of the adductors of the thigh to cause the legs 
to cross one another, and so to produce the ‘‘scissors- 
legged ” form of progression when an attempt is made 
to walk. (Fig. 86, p. 326.) 

The cause of rigidity, which usually comes on slowly 
after lesions of the upper motor neurons, is somewhat 
obscure, but, broadly speaking, it may be ascribed to the 
unantagonized influence of impulses from the subsidiary 
descending tracts, and especially from the cerebellum 
after impulses from the cerebrum have been lost. This 
view was many years ago presented by Hughlings 
Jackson, who brought forward the hypothesis that the 
cerebrum is the centre for changing movements and the 
cerebellum for continuous tonic movements, and that 
when the impulses from the cerebrum are cut off, those 
from the cerebellum come into undue predominance. 

36 
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It has also been suggested that the rigidity arises from 
chronic irritation of the cells of the anterior horns, 
induced by the degenerating motor fibres of the pyra- 
midal tracts, but in the light of experimental evideirce 
this view must be discarded. 

In the later^ stages of rigidity, degenerative changes, 
followed by contraction, take place in the fibres of the 
muscles themselves and contribute further to per- 
manent fixation of the joints. 

Experimentally the subject comes under the heading 
of decerebrate rigidity, which Sherrington defines as a 
condition which ensues on removal of the fore-brain 
by transection at any of the various levels in the 
mesencephalon or the thalamencephalon in its hinder 
parts.” 

The muscles mainly afiected in decerebrate rigidity 
are those which, when the animal is in the vertical 
position, tend to counteract the force of gravity; and 
Sherrington points out that two separate systems of motor 
innervation can thus be recognized, one exhibiting 
“those transient phases of heightened reaction which 
constitute reflex movements,” while “the other main- 
tains that steady tonic response which supplies the 
muscular tension necessary to attitude.” Sherrington 
considers that Hughlings Jackson’s view of the causation 
of these rigidities in man is in its general sense supported 
by the results of more recent investigation, for though 
the forces which Hughlings Jackson attributed to the 
cerebellum may eventually be traced to the afierent 
nerves of muscles and to the nerve of the otic labryinth, 
the existence and general relationship of the “ clonic ” 
or “ phasic ” (Sherrington) and tonic systems remain 
the same. 

Prevention of rigidity. — ^In all cases it is most 
important to try to prevent the onset of rigidity and 
contracture, the latter of which, when once established, 
will efiectually prevent any return of power that a 
partial recovery of the fimctions of the injured nerve 
fibres might otherwise allow. 
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Massage, electricity, and passive movements are tlie 
methods upon which reliance ' mnst be placed, and if 
these are to he of real use they must be practised with 
re-gularity and perseverance. 

Massage maintains the vitality of the muscles and 
Keeps them supple, the passive movemehits prevent the 
formation of adhesions round the joints, and electricity, 
judiciously applied, affords a further aid to both. Care 
must be taken to correct the tendency which the limb 
will show to remain in positions of flexion and adduc- 
tion during the intervals of treatment, and, if necessary, 
it should be fixed in a favourable position, especially 
during the night, by suitable splints or supports. 

The masseur should pay particular attention to the 
nutrition and development of the weaker groups of 
muscles, e.g. the abductors and extensors of the arm, so 
as to aid these as far as possible in resisting the greater 
power of the flexors and adductors. 

Persistent treatment on these principles will do much 
towards averting the onset of rigidity, and will often 
make an immense amount of difference to the ultimate 
utility of a limb. 

In lower neuron lesions also, e.g, in the case of in- 
fantile paralysis, deformities are apt to arise from the 
fibrosis and subsequent contractions of the paralysed 
muscles, as well as from the unantagonized action of the 
healthy muscles. 

Here, again, a great deal of trouble may be obviated 
by massage, passive movements, and electrical treat- 
ment, care being taken to keep the limb in suitable 
positions during the inter'v^ls of active treatment. The 
contractions in this class of case can often be improved 
by some operation by which the tendons are cut or length- 
ened, but in most instances it is necessary also that the 
massage should be thoroughly carried out afterwards, 
otherwise but temporary benefit may be obtained from 
the operation. 

Function of muscle substance. — Muscle fibres 
seem to be composed of two elements, which differ from 
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each, other in their degree of excitability. It is thought 
that there are two contractile substances, one fibrillar 
and easily excited, and the other sarcoplasmic, of low 
contractility. If the truth of this hypothesis be con- 
firmed, light will probably be shed not only upon the 
reactions of niuscles under various circumstances, but 
also upon their behaviour in many diseases. ^ For 
instance, it has been suggested that the reaction of 
degeneration is the result of disappearance of fibrillar 
substance, accompanied by an undue increase of sarco- 
plasmic substance, so that the reaction is that of sarco- 
plasm ; and the hypothesis has also been brought forward 
that the weakness of muscles in certain “ functional ” 
disorders may be due to a lack of proportionate contrac- 
tion of the two substances. 



CHAPTEH V 
ELECTRICAL REACTIONS 

Normally, contractions of a muscle can be obtained 
by stimulating its nerve or tbe muscle fibres themselves 
by the faradic (interrupted) or galvanic (constant) 
current. 

If, with the interrupted current, one pole is put on 
some indifierent part of the body, and the other on the 
muscle to be tested, sharp contractions occur in response 
to the stimuli, and, if the latter succeed one another 
with sufficient rapidity, the muscle is tetanized. The 
maximum efiect is obtained when the electrode is placed 
upon certain spots known as motor points. It is a matter 
of indifference which pole is used. 

Contractions from the galvanic (constant) current 
can also be obtained through the nerves or muscle fibres, 
but only when the contact is made or broken. 

In this form of stimulation there is choice of pole to 
be observed, for contraction is most easily obtained on 
making contact between the muscle and the negative 
(kathode) pole, as expressed by the statement that KCC 
is normally greater than ACC. 

When the communications between the muscle and 
its corresponding motor cells in the cord are broken, as 
they are in many lower neuron lesions, certain distinctive 
modifications, known as the reaction of degeneration, 
are apt to occur. 

The main features of this change are : 

(1) xis to the nerve . — Gradual loss of excitability 
to both faradic and galvanic current, so that stimu- 
lation ceases to produce any result, 

40 
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(2) As to the muscle . — To faradic stimulation, at 
first a slow contraction, and later none at all. To 
galvanism the muscle may be, for a time, unduly 
irritable, but contracts slowly and in an abnormal 
manner to the two poles. The contraction is now 
more easily obtained by establishing contact with 
the positive (anode) pole, and thus ACC gives a 
greater efiect than KCC. If no recovery occurs 
the excessive irritability vanishes, and in the end 
no reaction to any form of stimulation can be 
obtained; 

When the fibres of a muscle do not waste uniformly, 
the reaction at any given time will be proportionate 
to the number of healthy fibres remaining, and thus 
there will probably be a diminished reaction to both 
currents, with no such qualitative changes as constitute 
the reaction of degeneration.* 

The use of condenser discharges for the testing of 
nerves and muscles has recently been introduced. The 
advantages claimed for this method of testing are that 
it is more rapid, more accurate, gives more information, 
and is less painful to the patient. (Lyster.) 

The principle of testing by condenser discharge is 
as follows : A condenser of known capacity is charged 
from the mains, or battery, to a constant voltage, and 
discharged by the ordinary electrodes through the motor 
point of the muscles to be tested. 

A contraction is produced when the capacity of the 
condenser is sufficiently great. The contraction is all 
that need be observed. 

The capacity of the condenser used to produce the 
contraction shows the condition from normal to total 
reaction of degene];ation. 

Therapeutic uses of electricity. — ^In diseases of 
the nervous system electricity is chiefly used (1) as a 
general tonic, (2) to keep up the vitality of wasting 
muscles, (3) to relieve pain. 

other less commorL variations in. the electrical reactions are 
alluded to under the headings of the diseases in which they^ occur. 
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As a general tonic it is used as an adjunct to 
other forms of treatment in hysteria, neurasthenia, 
and nervous debility of any kind, and the choice lies 
between the interrupted, constant, and high-frequency 
curi^ents. 

The interrupted and the high-frequency currents are 
best when general stimulation is required. They appear 
to produce a certain amount of improvement in nutrition, 
partly, no doubt, by increasing the activity of the vaso- 
motor apparatus. They also act locally as a counter- 
irritant. 

For the relief of pain the constant current is mostly 
employed. The positive pole (anode) should be ap- 
plied to the painful part, since it has been shown to- 
produce a greater sedative efiect than the negative pole 
(kathode). When the two poles are kept stationary 
(the so-called stabile application) the current is less 
stimulating than when the electrode is moved (the 
so-called labile application) ; this fact therefore enables 
a further modification to be made in treating painful 
states. The pains of neuritis, sciatica, and various 
other forms of peripheral nerve lesions are often re- 
lieved by electrical treatment, and neuralgias and head- 
aches are occasionally dispersed by the application of 
high-frequency currents. 

In treating disorders of sensation, e.g. the ansesthesias 
of hysteria, the application may often best be made by a 
wire brush. 

The maintenance of the nutrition of wasting muscles 
is one of the most valuable functions of electricity. For 
this purpose the interrupted current is generally the most 
useful. An idea has been prevalent that the interrupted 
current should be applied only when the muscle contracts 
to it, and that in other cases preference should be given 
to the constant form, but Lewis Jones has shown that 
there is no adequate reason for holding strictly to this 
view. Moreover, cases showing the reaction of degenera- 
tion seem to have progressed quite as well with the one 
as with the other. 
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This question of the choice of current is important, 
since it is usually far simpler for the patient to use and 

maintain a faradic battery. ^ rx ^ -+ 1 , 

The application of static electricity is creditea witii 
producing improvement in metabolism, but in„ this 
country little therapeutic use is made of this form ot 
electricity. 



CHAPTER VI 

THE SYMPATHETIC SYSTEM 

The sympathetic system consists of two divisions — (1) 
the vertebral sympathetic, which comprises the chain 
of ganglia situated alongside the vertebral column ; and 
(2) the autonomic system of Langley, which takes its 
origin from three principal areas, namely, the midbrain, 
the medulla, and the sacral region. The efierent fibres 
of these two systems are mainly distributed to the un- 
striped muscle fibres of the heart and vessels, to glands, 
e.g. the liver and pancreas, and to the skin and viscera, 
e.g. the stomach, intestine, and bladder. Most of these 
structures receive a double nerve supply — one from the 
sympathetic proper, and one from the autonomic system 
— and the efiects of physiological and pharmacological 
experiments tend to show that the actions of these two 
systems are mutually antagonistic. Thus, the pupil is 
contracted through the autonomic fibres and dilated 
through the cervical sympathetic ; the heart is inhibited 
through the autonomic fibres of the vagus and accelerated 
through the accelerator fibres of the sympathetic ; the 
constrictors of the blood-vessels are contained in the 
sympathetic, and the dilators (where they exist) princi- 
pally in the autonomic system. 

The Autonomic System 

The efferent fibres of this system are medullated, and 
those arising from the midbrain and medulla run to their 
destination in company with the cranial nerves. Thus, 
the constrictors of the pupil run with the third nerve to 
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Fig. 6.— Diagram of the sympathetic system. 
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the ciliary ganglion and then pass on to supply the 
sphincter of the iris. Secretory fibres for the salivary 
glands, in the form of the chorda tympani, and other 
secretory and vaso-dilator fibres for the regions of the 
mouth, nose, and pharynx accompany the facial, tri- 
geminal, and glosso-pharyngeal nerves. 

Among the most important fibres of the autonomic 
system are those which pass by way of the vagus to the 
unstriped muscles of the heart, blood-vessels, oesophagus, 
and intestines down to the level of the descending colon, 
and also to the pancreas, liver, and kidneys. The 
remainder of the colon, the rectum, bladder, and genital 
organs receive their supply of autonomic fibres from 
the sacral source which passes out from the cord by the 
1st sacral root. 

The Vertebral Sympathetic System 

The efierent fibres of the vertebral sympathetic 
system arise from groups of cells known as the inter- 
medio-lateral tract, which are situated in the concavity 
of the ventral horns of the spinal cord, whence the fibres 
pass, as the white rami-communicantes, into the ganglion 
cells at the side of the vertebrm. From these ganglion 
cells emerge fibres known as the grey raini-communi- 
cantes, which join the fibres of the anterior roots, and 
thence pass down the mixed nerves to their various 
destinations. (Plate 4.) The fibres forming the chain 
of the cervical sympathetic arise from the 1st and 2nd 
dorsal segments of the cord. 

The vertebral sympathetic system is constantly stimu- 
lated by adrenalin, which is a product of pigmented cells 
’ known as chromaffin or chromaphil cells, and is secreted 
by the medullary portion of the suprarenal body. It is 
probable that the autonomic system is stimulated by some 
substance in a similar manner. In this way a certain 
“ tone ” of the two systems is established, and if for any 
reason the balance between the two is upset, either by 
heightened tone of one or lowered tone of the other, 
symptoms of disease are produced. An excessive tone 
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of the autonomic system is spoken of as vagotonus, 
while a similar condition of the sympathetic is known 
as sympatheticotonusj 

The symptoms of disturbance of the sympathetic 
system are very numerous, and include many of those of 
a so-called functional nature, as, for example, flushing, 
tingling, sensations of giddiness, and sinking feelings. 
Vaso-motor symptoms are particularly common, and may 
arise from disturbances in the brain, medulla, or spinal 
cord. For example, mental disturbances in the brain 
may cause pallor or blushing; vaso-motor disturbances 
of the medulla give rise to various symptoms, one of 
which is a disorder of the heart known as a vaso- vagal 
(Gowers) or pseudo- anginal attack, characterized by 
palpitation, tachycardia, and a sense of suffocation. 
In lesions of the spinal cord, anterior roots, or mixed 
nerves there may be vaso-motor symptoms, as, for ex- 
ample, is well seen in some cases of peripheral neuritis 
and poliomyehtis. 

The different reactions of the sympathetic and 
autonomic systems have been demonstrated pharmaco- 
logically by various drugs. Adrenalin, for instance, as 
already mentioned, stimulates the sympathetic proper 
and causes the blood-pressure to rise, the pupils to dilate, 
and the muscles of the hairs to contract. It also stimu- 
lates the salivary glands and excites various areas of 
unstriped muscle tissue. 

Clinically, disturbances of the sympathetic system 
may often be inferred from signs of vaso-motor instability, 
as shown in the condition known as dermographism, in 
which a blush is produced out of proportion, both in its 
intensity and duration, to the stimulus which caused it. 
Such instability is well seen in people subject to urticaria, 
and a somewhat similar condition, known as the tache 
cerebrale, is frequently met with in cases of meningitis. 

In other instances stimulation of the skin is followed 
by pallor instead of redness. 

The adaptability of vaso-motor reactions may also be 
tested by taking the blood-pressme and pulse-rate when 
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the patient is in difierent positions, such as lying down 
and standing up. 

The functions of the cardiac autonomic system may be 
tested by observing the condition known as respiratory 
arrhythmia of the pulse and by testing the oculo-cardiac 
re^ex. Normally the heart beats more i^hpidly and the 
puls^ becomes smaller during inspiration, while the re- 
verse takes place with expiration ; but if this arrhythmia 
becomes very noticeable or takes place with slight 
respiratory movements it may be considered abnormal, 
and is probably to be looked upon as indicating undue 
irritability of the medullary centres. The oculo-cardiac 
reflex is the slowing of the heart that follows compression 
of the eyeballs. It is said to occur in from 60 to 80 per 
cent, of healthy people to the extent of slowing the heart 
six or eight beats in the minute. Excessive slowing 
appears to indicate some functional derangement of the 
nervous control exercised by the vagus over the heart, 
which is suggestive of a condition of vagotonus. 

The Cervical Sympathetic Trunk 

Anatomical. — The fibres of the vertebral sympa- 
thetic system for the head and neck emerge from the 
mper dorsal segments of the cord. Situated on the 
trunk as it passes up the neck are two and sometimes 
three ganglia from which nerve fibres pass to their 
various destinations. 

The cervical sympathetic cord supplies, (i) motor 
fibres to the dilator muscle of the iris, to the unstriated 
fibres in the upper eyelids, and to Muller’s muscle, which 
consists of a small collection of unstriped fibres that pass 
across the spheno-maxillary fissure at the back of the 
orbit ; (2) secretory fibres to the sweat-glands of the 
head and neck and to the submaxillary salivary glands ; 
(3) vaso-motor fibres to the vessels of the head and neck 
and arms ; (4) pUa-motor fibres to the skin of the head 
and neck ; (5) accelerator fibres to the heart. . 

The fibres which cause dilatation of the pupils arise 
in the medulla and pass down the spinal cord to the 
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cilio-spinal centre, wiiicli is situated in the cervical 
region. They may thus be injured before they leave 
the cord. They emerge from the cord in company with 
the anterior roots of the upper dorsal nerves, and, after 
passing up the cervical sympathetic to the Gasserian 
ganglion, reach* the pupil by the long ciliary branches 
of the 5th nerve. Their action may be tested by pinch- 
ing or otherwise stimulating the back of the neck, as a 
result of which dilatation of the pupils should occur. 



Fig. 7.— Paralysis of the cervical sympathetic of the right 
side. Note the ptosis and euophthalmos of the right eye ; 
also the pupil is smaller. 


The vaso-motor fibres for the head and neck appear 
to leave the cord at the level of the 3rd to 6th dorsal 
nerves. 

Paralysis of the cervical sympathetic system 

may arise from gunshot wounds, stabs, enlarged glands, 
tumours, and injuries to the neck of any other descrip- 
tion. The fibres appear sometimes to be involved in 
the fibrosis at the apex of the lungs which occurs in 
consequence of tuberculosis. 

Symptoms. Ptosis . — ^The palpebral fissure is narrowed 
from paralysis of the unstriped muscle in the upper 
lid, which causes the lid to droop' (Eig. 7). 

Eno^Mhalmos. — ^Pai|ilysis of Miiller’s muscle is fol- 
lowed by some gradual retraction of the eyeball. 

E 
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Pu'pil , — ^The pupil on the affected side is contracted 
from the nnantagonized action of the constrictor muscle, 
which is supplied from the autonomic system via the 
Si'd nerve and ciliary ganglion. It no longer dilates 
when it is shaded or when the cervical sympathetic is 
stimulated in the neck, but, owing to the integrity of the 
nerve to the constrictor, it still contracts to light and 
accommodation. 

Yaso-motor syniftoms , — ^Dilatation of cutaneous vessels 
on the paralysed side of the head and face sometimes 
occurs. 

Anhidrosis . — ^Absence of sweating on the side of the 
paralysis may be present, but it is not a constant symp- 
tom, and hyperhidrosis sometimes occurs. 

If the cervical sympathetic is irritated the signs are 
reversed, but symptoms of irritation are less frequently 
met with than those of paralysis. 

Treatment of affections of the sympathetic* 
and autonomic systems. — ^The treatment of affections 
of these systems is not very satisfactory. The tone of 
the tissues supplied by the sympathetic system proper 
is normally kept up by a secretion from the medulla of 
the suprarenal body, so that adrenalin may be given 
in certain cases where there is reason to think a lowering 
of tone has taken place ,* but it is unfortunately not a 
drug to which much therapeutic value can be attributed. 

The secretions of other ductless glands besides that of 
the suprarenal body exercise an influence over the func- 
tions of the sympathetic, and it is therefore well to bear 
in mind that disorder of these glands may sometimes be 
the cause of sympathetic disturbance, and that in such 
cases a judicious administration of preparations of, for 
example, the thyroid or pituitary body may sometimes 
give relief. Vaso-motor symptoms which accompany 
such diseases as poliomyelitis and peripheral neuritis 
may sometimes be to some extent relieved by local treat* 
ment, e.g, massage and electricity. 



CHAPTER VII 

GENERAL FUNCTIONS OF THE BRAIN 

I. The Ceuebeum 

The principal functions of the cerebrum are to coordinate 
impulses received from the external world and to originate 
action accordingly. The cerebrum thus acts as the organ 
of discrimination through which the individual is enabled 
to adjust himself to changing circumstances. It is 
especially concerned with the discrimination of those 
impulses which exercise their influence from a distance 
through the mechanism for vision, hearing, and smell, 
and on this account the cerebrum has been described 
by Sherrington as ‘‘the ganglion of the distance re- 
ceptors.” 

The general sensory impulses are conveyed to the 
cerebrum and the motor impulses are conveyed away 
from it by long bundles of fibres known as projection 
systems, a description of which has already been given 
(p. 5 seq,). These different pro j ection systems are linked 
up with one another and with other parts of the brain 
by association fibres (Fig. 8), and impulses pass along 
these to reach the higher centres, where they form the 
basis of the psychic processes. 

Bolton divides the functions of the cerebrum into 
three grades, as follows : — 

1. Projection spheres, or regions to which afferent 
sertsorial impressions pass from the parts of the body 
devoted to the appreciation of the types of specialized 
sensation, namely, vision, hearing, bodily sensibility, 
smell, and taste. 


51 



52 DISEASES OF THE NERYOUS SYSTEM 


2. Centres of lower association, wliicli lie in the imme- 
diate neighbourhood of each of the areas included in the 
first group, and which subserve the elaboration of the 
different varieties of sensorial impressions into simple 
perceptions and the association of these psychic units 
into higher complexes. 

3. The centre of higher association and cobrdmation in 
the prefrontal region, which subserves the grouping of 
these higher complexes into harmonious series of con- 
cepts by means of voluntary attention and selection. 



Fig. 8.— Diagram of association fibres of the cerebral cortex. 
{Gray's Anatomy.'') 


Cortical localization. — The division of the cerebral 
cortex into areas of different functional significance has 
been studied by developmental, clinical, experimental, 
histological, and clinico-pathological methods. 

By the developnental method, of which Plechsig was 
the principal exponent, the brain can be mapped out into 
areas corresponding to the different periods at which 
myelinization of the fibres occurs, and by this means 
the motor and sensory projection tracts and the associa- 
tion fibres can all be differentiated from one another 
according to the time at which their myelinization takes 
place. (Figs. 9, 10.) 
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Figs. 9 and 10.— To show the projection and association centres 
of Flechsig, as seen on the external and internal surfaces of 
the right hemisphere. The dotted areas are the regions of the 
cortex which are first myelinized, because they constitute 
the arriYal and departure platforms of the sensory and motor 
projection systems of fibres. The remainder of the cortex is 
myelinized at successirely later periods, and corresponds to 
those regions of the brain which have been termed association 
centres. {After F. W. Mott) Mental Development'') 
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The clinical method consists in correlating the symp- 
toms observed during life with the position of the lesion 
found after death. This method was used with particular 
success by Hughlings Jackson, who, from observations 
made on the distribution of paralysis and the occurrence 
of localized convulsions (Jacksonian epilepsy), was able 
to diherentiate the functions of various parts of the 
motor cortex. * 

The experimental method, as practised by Hitzig, 
Terrier, Horsley, Beevor, Sherrington, and others, con- 
sists in stimulating the cortex of an animal and observing 
the effects on different parts of the body. It has been 
particularly useful in enabling the motor area to be 
mapped out, and it is probable that the more recent 
results obtained by Sherrington and Griinbaum on the 
higher apes are for all practical purposes identical with 
the localization of the corresponding functions in man. 

The results of histological examinations of the cortex, 
as carried out by Campbell and Brodman, show that 
the structure of different areas differs according to their 
function ; while Bolton has made a valuable contribution 
to the subject in its pathological aspect by correlating 
the mental condition observed during life with the 
morbid histological appearances found after death. 

Bolton divides the cortex into five primary layers : — 

1. Outer-fibre lamina or superficial layer. 

2. Outer-cell lamina or pyramidal layer. 

3. Middle-cell lamina or granular layer. 

L Inner-fibre lamina or inner line of Baillarger. 

5. Inner-cell lamina or polymorphic layer. 

These layers, Bolton states, may be identified in all 
parts of the neopllium, but they differ in their degrees 
of development in different cortical areas, as instanced 
in the psycho-motor area, in which the third layer is of 
minimal depth. 

By combining tiie knowledge obtained by these 
different methods it is possible to map out a considerable 
area of the cortex according to the functions exercised. 
(Kg. H.) 
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The 'prefrontal lobes are especially associated with 
performance of the higher mental functions, and according 
to some observers the left lobe is more important in this 
respect than the right. This area of the cortex seems 
to be that in which the mental processes initiating or in- 
hibiting the movements of the individual take their final 
form, and immediately adjoining it posteriorly is the 
cortical area through which the initiating mental pro- 
cesses appear to regulate the resulting movements, for 
when this part of the cortex is diseased on the left side 
there is apt to occur a condition known as apraxia, the 
characteristics of which are that the patient knows what 
he wants to do but is unable to do it, although there 
is no obvious paralysis of the part he desires to use. 
For instance, when told to put out his tongue he may be 
quite unable to do so, although immediately afterwards he 
may put it out quite naturally, as to moisten his lips. In 
such a case the mental initiation is apparently good, and 
so also is the motor projection, since movements can be 
carried out for other purposes, and the fault therefore 
appears to lie in the mechanism through which the 
psychic processes initiate the impulses for movement. 
The mechanism for this process is situated in the pos- 
terior parts of the superior and middle frontal lobes of 
the left side, and communications are established with 
the corresponding area of the right hemisphere by asso- 
ciation fibres passing through the corpus callosum. 

At the foot of the third frontal convolution on the 
left side, i.e. a little below the areas just described above, 
is Broca’s convolution, which is closely associated with 
the motor mechanism for speech. There is also in the 
frontal region an area concerned with movement of 
the eyesj 

Immediately behind the frontal area comes the 
precentral or ascending frontal convolution. This is 
commonly known as the motor area, and its cortex is^ 
characterized by containing the large Betz cells from 
which arise the pyramidal fibres that form the main 
paths for the transmission of voluntary motor impulses, 
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as described on p. 5. According to Sherrington and 
Griinbanm, the motor function, though dipping into the 
fissure of Rolando, does not extend, as formerly thought, 
on to the cortex of the ascending parietal lobe, which 
latter is apparently entirely concerned with the reception 
of sensory imposes. The remainder of the parietal lobe 
appears also to be concerned with sensory impulses. 

The occipital lobe is closely associated with vision, and 
two areas — ^the visuo-sensory, a lower projection area 
occupying the cortex of the cuneate lobe, and a higher 
centre, the visuo-psychic, occupying the area of the 
angular gyrus — can be recognized. 

These two areas can be distinguished from each other 
by their histological appearances (Bolton), and the angular 
gyrus has important associations in connection with the 
visuo-psychic processes of language and recognition of 
objects, its destruction resulting in such conditions as 
alexia and word-blindness. 

The cortex of the temporal lobe is concerned with 
hearing, and a lesion in this area will produce deafness of 
the opposite side, usually, however, only of a temporary 
character, owing to the cochlear nerves being connected 
with both sides of the brain. In the posterior part of 
the first temporal convolution on the left side is situated 
the auditory mechanism of speech, and disturbance of 
this area gives rise to various degrees of auditory 
aphasia. 

Sensations of smell and taste appear to be located in 
the cortex of the uncinate convolution. (Fig. 11.) 

The optic thalamus consists of an oval mass of 
grey matter situated at the base of each cerebral hemi- 
sphere just above the crura cerebri. The principal 
connections of each thalamus are as follows : — 

1. The posterior part, known as the pulvinar, is con- 
tinuous with the fibres of the optic tract. 

2. It serves as a station for the reception of the main 
sensory tracts, which, having passed up from the cord, 
crossed in the medulla, and formed the median fillet, 
terminate in the thalamus {see p. 21). 



58 DISEASES OF THE NERVOUS SYSTEM 


3. Connections are establislied with the cerebral 

cortex by fibres which form a further relay of the sensory 
tracts, and also by the fibres which conduct impulses 
frofii the cortex to the thalamus. It seems to be 
thrpugh these latter that the cortex exercises control 
over thalamic activity. ^ 

4. Descending fibres pass downwards to the cord in 
company with the rubro-spinal tract. 

The functions of the thalamus have recently been 
investigated by Head and Holmes, who consider that it 
is the centre of consciousness for certain elements of 
sensation, and that it responds to all stimuli capable of 
evoking either pleasure, discomfort, or consciousness of a 
change in state. 

The characteristic symptoms of a lesion of the thala- 
mus are hemiansesthesia, spontaneous pains, and ex- 
cessive reaction to painful stimuli on the afiected side 
of the body, with which may be associated involuntary 
movements of the afiected limbs. Paralysis, though not 
resulting from a pure thalamic lesion, often accompanies 
it owing to the proximity of the motor tract. The 
« activity of the thalamus appears to be controlled nor- 
mally by the cerebral cortex, and, when the communi- 
cating fibres through which this control is exercised 
are destroyed, over-activity of the thalamus results. 
This excessive activity shows itself by the difierent 
manner in which the two sides of the body react to 
disagreeable sensations, such as the prick of a pin or 
extremes of temperature, and to emotions. Music, for 
instance, may produce difierent reactions on the two 
sides, and Head and Holmes mention the case of one 
patient who was unable to go to his place of worship 
because he “ could not stand the hymns on his afiected 
side.” 

The causation of the spontaneous ” pains which 
are aj)t to occur in thalamic lesions is generally ascribed 
to irritation of the sensory fibres, but this explana- 
tion is not altogether satisfactory, and Holmes* has 

* Transt Seventeenth International Congress of Medicinef 1913 * 
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suggested that these so-called spontaneous pains are 
largely due to action of peripheral stimuli on an over-^ 
sensitive thalamus which has been deprived of the* 
control usually exercised over it by the cortex. This 
suggestion, if^ correct, has an important bearings in 
therapeutics, since it should be possible to relieve the 
pains by diminishing as far as possible the peripheral 
stimuli that are likely to cause them. The origin of the 
involuntary movements which may be associated with 
thalamic disease is not quite clear, but they are thought 
to be due to disturbance of the functions of the red 
nucleus from which arises the rubro-spinal tract. 

Important investigations on the higher functions of 
the nervous system as a mechanism for the adaptation 
of the organism to changing external circumstances have 
been made by Pawlow.* 

In his experimental work Pawlow observed that if 
external stimuli are applied simultaneously with the in- 
troduction of some acid substance into a dog’s mouth, such 
external stimuli become in the course of time intimately 
connected with the salivary reaction which the acid sets 
up in the dog’s mouth, i.e. a new reflex has been formed, 
the afferent impulses of which are produced by the ex- 
ternal stimuli mentioned above. 

To this newly formed type of reaction Pawlow gives 
the term conditional reflex because of the number of 
conditions on which its formation depends. In order to 
produce such a conditional reflex it is essential that the 
indifferent stimulus should be applied synchronously 
with the introduction of the food or acid into the mouth, 
when, after a few sittings, it will be found that the 
stimulus has by itself become capable of arousing a 
secretion of saliva, and a “ conditional reflex ” has thus 
become formed. Pawlow concludes that the cerebrum 
is the organ by which sensations are analysed and 
through which new reflexes and new connections are 
constructed, and that it is by such means that the animal 
is enabled to adjust itself to the varied combinations of 
* BHt> Med. Journ., Oct. 18, 1913, p. 973. , 
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changes that are continually taking place in its sur- 
roundings. 

II. The Cerebellum 

The cerebellum consists of a median lobe, known as 
the^ vermis, and of two lateral lobes. 

To the naked eye each lobe is seen on section to con- 
sist of cortex, white matter, and central nuclei, of which 
latter the largest is the nucleus dentatum, others being 
the nuclei fastigii, globulosus, and emboliformis. 

The connections between the cerebellum and 
other parts of the central nervous system are 
both numerous and important. 

Among the principal of these are — 

A. Afferent fibres. — 1. Fibres entering the cerebellum 
from the cord by the direct cerebellar tract through the 
inferior cerebellar peduncles and by the tract of Gowers 
through the superior peduncles. The origin and course 
of these fibres have already been described (p. 18). 
Some fibres from the columns of Burdach and Goll also 
appear to enter the cerebellum, and an important con- 
nection with the posterior columns is established through 
the external part of the nucleus of Burdach, known as the 
nucleus of Monakow. 

2. Communications from the nuclei of the pons, 
chiefly of the opposite side. The fibres establishing this 
communication form the middle peduncles. 

B. Efferent fibres. — 1. Fibres pass from the lateral lobes 
through the superior peduncles to the red nucleus and 
optic thalamus of the opposite side and also to the nuclei 
of the pons. Through these pontine nuclei, communi- 
cations are established with the fronto-parietal and 
temporal regions of the cerebral cortex. 

c. Communications with the vestibular nucleus. — The ves- 
tibular nerve is closely associated with the cerebellum 
through connections between the vestibular nucleus and 
the nuclei of the cerebellum, especially the nucleus of 
Deiters. Communications are also established through 
the nucleus of Deiters with the ocular nuclei, as described 
under the head of Nystagmus (p. 89). Fibres likewise 
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pass from tke vestibular nucleus downwards to the 
cord by the vestibulo -spinal tract, where they establish 
communications with the cells of the anterior horns, 
and so form a mechanism which assists in maintaihing 
muscle tone. ^ ,, 

D. Association fibres. — By means of association fibres 
communications are established between different parts 
of the cerebellum. 

Functions* — The cerebellum is principally con- 
cerned with the maintenance of equilibrium and muscle 
tone. 

Impulses, which vary according to the position of 
the head in relation to surrounding space, are conveyed 
along the vestibular nerves to the cerebellum, whence 
the movements of the head and eyes are appropriately 
controlled. 

If this mechanism is disturbed, nystagmus and 
vertigo, which are such frequent accompaniments of 
disease of the cerebellum, are produced. 

Interference with the efferent fibres, of which the 
principal are the vestibulo-spinal tract and those flowing 
from the cerebellum to the optic thalamus and the red 
nucleus, is followed by loss of “ muscle tone ” (hypotonus) 
chiefly on the same side of the body as the lesion. 

There may also be a difficulty in executing alternative 
movements of a limb, such as pronation and supination 
of the arm, with rapidity, and to this difficulty the term 
adiadochoMnesis has been applied. 

Codrdination of muscular movements (synergia) and 
the regulation of the strength of nervous impulses pass- 
ing to the muscles {eumetria) are carried out by means 
of the cerebellum. 

The most obvious symptom of cerebellar disease is 
ataxy. Cerebellar ataxy is most marked in the coarser 
movements of the trunk and limbs, with the result that 
the patient walks with a reeling gait which has been 
likened to that of a person endeavouring to maintain his 
equilibrium on the deck of a rolling ship, to which there 
is a further similarity in the sudden lurch that the 
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cerebellar patient occasionally gives to one side — ^usually 
towards the side of the lesion — or backwards if it is the 
vermis that is diseased. 

Tn the arms the ataxy, though less marked, is shown 
by>the erratic manner in which an attenpipt is made to 
make some particular movement such as placing the 
finger on the tip of the nose — an attempt that is also 
often accompanied by tremor of the limb. 

Babinski has pointed out that the movements in cere- 
bellar disease are in excess of what is required to accom- 
plish their object, and that when an attempt is made to 
place the finger on the tip of the nose the movement 
does not cease at the right moment hut is prolonged in 
such a way that the fi.nger passes over the nose and strikes 
the jaw. In the same way a line drawn on a sheet of 
paper is prolonged beyond the point at which it was 
desired that it should stop. The ataxy of cerebellar 
disease is modifi.ed but little by closing the eyes; in 
this particular it differs from that of tabes. 

To sum up, it may be said that the cerebellum forms 
the centre on which the impulses of deep sensibility 
converge, and from which impulses pass to regulate the 
tone of the muscles and the smoothness of their action ; 
and thus, in the words of Sherrington, it may be said 
that the cerebellum is the head ganglion of the proprio- 
ceptive system.” 



CHAPTER VIII 

EXAMINATION OF THE HIGHER FUNCTIONS 
OF THE NERVOUS SYSTEM 

Where tlie symptoms complained of concern tlie higher 
functions of the nervous system it is important to test the 
integrity of those parts of the brain which underlie these 
functions, and as far as possible to obtain some record of 
the manner in which they respond. 

The advances which experimental psychology has 
made in recent years now render it possible to bring many 
of its methods into common clinical use, thereby increas- 
ing the interest and accuracy of the diagnosis of some of 
the vaguer forms of nervous diseases usually classed under 
the heading of “ neuroses.’’ The value of such tests lies 
in the correlation of the results with all the other symp- 
toms observed in the case, and they .should be looked 
upon in the nature of additional physical signs. 

The subject is a large one, and space allows only a 
brief account to be given of a few of the methods which 
the author has found of practical value. 

Reaction times. — ^Records for reaction times for 
touch, vision, and hearing may in appropriate cases be 
of considerable value. The interval which takes place 
between the stimulus and the reaction not only serves 
as a guide to the rapidity with which coordination of 
the particular movement is carried out, but also forms 
a record for comparison between the states of the 
patient at difierent times. 

The accompanying diagrams show the visual re- 
action times taken with the same instrument under 
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precisely similar conditions in (1) a normal person, 
(2) an early stage of paralysis agitans, and (3) a late 
stage of paralysis agitans. (Fig. 12.) 
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Fig. 12.— Records of visual reaction times in (1) a normal 
person, (2) an early stage and (3) a late stage of paralysis 
agitans. The vertical lines at the foot of each diagram 
are those of the time-marker, beating half-seconds. 


Slowness of movements is a well-known symptom of 
paralysis agitans, and in Fig. 12 ( 2 ), where the patient was 
in quite an early stage of the disease, the record served 
as an additional corroboration of the diagnosis. . Distinct 
abnormalities in reaction times, provided the afferent and 
efferent paths are normal, indicate the probability of 
faulty coordination of impulses in the higher cerebral 
centres ; as such, when taken with other signs, they are 
suggestive of the presence of organic as opposed to 
functional changes, and thus may give a certain amount 
of assistance in diagnosing degenerations in their early 
stages. 

Indications of fatigue may be recorded either by 
special instruments or by timing the quantity and 
estimating the quality of mental and physical work of a 
known standard. 

A useful mental test for clinical purposes is that known 
as time discriminatiou, when given to those who are 
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accustomed to dealing witE figures and letters. The 
following arrangement" of figures is taken from Eranz :* 

438593452476 
5872366 376393 

863779356488 
9468947978489 
5985328698 39 

7287643858579 

257282879437 

6283797535562 

794922484^37 

4576393655954 

726299429787 
2, 8 3564787243 8^ 

266 594588324 

8262334462523 

452575464339 

5962956649667 

The test consists in the patient marking ofi every 3 
as quickly as he can, the result being judged by the rapidity 
and accuracy with which this is done. Somewhere about 
forty-five seconds is considered to be the approximately 
average time taken by ordinary persons. 

Where this test is badly performed its repetition at a 
later date often gives a useful indication as to whether 

* “ Handlaook of Mental Examination Methods,” hy Shepherd 
Ivory Franz. 
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or not tlie patient has made any improvement. For 
instance, a neurasthenic patient who was accustomed to 
deal with figures in his daily work took sixty seconds 
over the test when first seen, but after a course of 
treatment, from which he derived great general benefit, 
he was able to reduce the time to forty-five seconds, 
thus corroborating the fact of his improvement. 

Another useful form of test is that for memory. 
Patients are constantly complaining of loss of memory, 
and it is therefore important to be able to form some 
conclusion as to the reliability of their observations, 
since it very often happens that what is described as 
loss of memory is in reality due to feebleness of mental 
concentration, and not to any disturbance of the memory 
mechanism itself. Difierent types of memory may be 
tested, such as the msual (tested by saying ofi a series 
of letters or figures after having looked at them for 
a few moments), the auditory (tested by repeating a 
similar series that have been heard), and the associative 
(tested by reading out to the patient a list of words 
associated with one another, and then reading out the 
first words on the list and asking him to recall the 
associated ones). 

Many other tests — e.g. for memory of time, place, and 
names — can be applied as required, and it is important 
to remember that the memory for recent events may 
in some circumstances be much weaker than that for 
events that happened long ago, as is frequently met 
with in the failure of memory that occurs in old 
age. 

These various forms of loss of memory may be 
associated with very difierent conditions. For example, 
an imbecile may possess a good visual or auditory 
memory and yet be unable to associate ideas to any 
appreciable extent ; and the frequency with which 
memory for recent impressions fails before that for 
those of long standing has just been mentioned. As 
illustrating the interest of such tests, a patient recently 
complained, among otlrer symptoms, that he was unable 
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to remember the drift of speeches which he was in the , 
habit of making, and on testing his memory it was found 
that while his visual and auditory memories were both 
good, his powers of remembering associations were wealc. 
Here the patient’s own account was confirmed by th^ 
test, and a more accurate estimation of the importance 
of the symptom could thus be made. 

Jung’s word-association tests are sometimes of 
use as an aid towards discovering the particular line of 
thought with which the patient is troubled. This method 
consists in reading out a list of chosen words to the patient, 
instructing him to respond by uttering the first word 
which the read-out word suggests to him, while the 
examiner notes with a stop-watch the exact time taken 
in making the association. Jiing has shown that this 
process of making associations is concerned with the 
emotions rather than with the intellect, and when one 
of the test words read out strikes some special mental 
complex the emotion thereby aroused is betrayed by 
certain peculiarities in the mode of reaction, and especially 
in the increased time taken to produce it. By ob- 
serving the kind of words which have produced abnormal 
reactions, and by making up fresh test lists to include 
words especially connected with those that have already 
aroused emotion, it is often possible to derive assistance 
in coming to some conclusion regarding the complexes 
that are influencing the patient’s actions. 

Long reaction times and other peculiarities show 
an imperfect adaptation of the individual to the con- 
ditions the stimulus words have called up, thus in- 
dicating directions in which faulty reaction may take 
place. The method may be used also as a guide to 
progress by comparing the reaction types from time to 
time during the course of the illness. 

- Degrees of mental deficiency can be estimated by the 
Binet-Simon tests and their modifications, for accounts 
of which the reader is recommended to consult special 
works. 



CHAPTER IX 

PATHS OF INFECTION OF THE CENTRAL 
NERVOUS SYSTEM 


Apart from extension by direct continuity of tissues, 
toxic material reaches the central nervous system 



. Pig. 13.— A lymphogenous infection— chronic tahes dorsalis. 

(Orr and Rows,) 

principally by two channels — (1) the blood, and (2) the 
lymph. 

That infection may be hsematogenons in origin has 
been long known, but the fact that it may also be 
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lympliogenous depends upon later observations, and 
more especially upon tlie recent researches of Orr and 

Eows * « 

The experimental work of these observers shows that 
infection may conveyed to the cord through tho 
lymphatic system of the peripheral nerves; and that 
this also happens in man has been proved by clinical 
observations in which infection of the cord has been 
traced by this path from such local conditions as car- 
cinoma of the tongue, erysipelas of the face, bedsores in 
juvenile general paralysis, and tuberculous lumbar abscess. 



Fig. 14.— A hsematogenous infection— Addison’s disease. 

(Orr ami Boivs.) 

The authors also allude to a very important class of 
cases in which infection of the cord sometimes follows 
inflammation of the urinary bladder. They relate an 
* JPw. Moff. Soc. Med. (Neurological Section), 1914. 


70 DISEASES OF THE NERVOUS SYSTEM 

instance in which transverse myelitis followed chronic 
bladder trouble, and refer to other instances of a similar 
nature. 

From their clinical observations Orr and Rows 
^>onclude (1) that the locality of the le^on in the spinal 
cord always corresponds to the nerve supply of the 
infective focus ; (2) that the degeneration of the intra- 
medullary portion of the spinal roots commences at the 
point where the neurilemma sheath is lost ; (3) that 
the '^posterior root entry zone is always most aSected ; 
(4) that, as examination of the extramedullary portion 
of the nerves yielded a negative result, it seems correct 
to assume that toxins can in certain cases ascend along 
the perineural lymphatics without producing paren- 
chymatous changes in the nerves. 

From the correlation of the changes found after 
death with the symptoms observed during life it appears 
that absorption may take place along the ascending 
lymph paths of the nerves for a considerable period 
before the exciting agent is of sufficient potency to 
cause symptoms. The explanation of this probably 
lies in the fact that the anatomical arrangement of 
the structures is capable of causing attenuation of the 
noxious substances as they approach the central ner- 
vous system. 

The highly vascular epidural tissue and the dura 
itself form a barrier to the spread of infection. Thus in 
the early stages of infection the exciting agent reaches 
the cord in small quantities or in an attenuated con- 
dition and gives rise to little disturbance, but should 
the defence mechanism be broken down acute inflam- 
mation occurs. 

Between the experimental results of lymphogenous 
and haematogenous infection Orr and Rows make the 
following distinctions : 

In lymphogenous infection there are found (1) re- 
action of the cells of the fixed connective tissues ; (2) 
proliferation of the cells of the adventitial sheath of the 
veins and capillaries; (3) the appearance of scavenger 
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cells wliere the myelin is disintegrated ; (4) nerve-cell 
degeneration and nenronophage phenomena. 

In hcBmatogenous infection (1) the most highly de- 
veloped structures, i.e. the nerve cells, suSer least of 
all. (2) There is primary degeneration of the myelij^ 
sheath round th!e cord margin and on either side of the 
postero-median septum. (3) The myelin degeneration 
is greatest in the upper part of the cord. (4) There is 
oedema of the cord. (5) The vessel walls are hyaline, 
and contain thrombi of the same nature. 

The difierence in the distribution of the degenera- 
tion in the two forms of infection is shown in the accom- 
panying figures (Figs. 13, I 4 ). 

Among inflammations which are probably of lympho- 
genous origin Orr and Rows include many cases of 
acute and subacute meningomyelitis, acute poliomyelitis, 
tabes dorsalis, and general paralysis, while those of 
heematogenous origin comprise examples of subacute 
non-systemic lesions of the cord such as may be associated 
with conditions like pernicious ansemia and Addison’s 
disease. 



CHAPTEE X 

LUMBAR PUNCTURE 

Technique. — ^For a lumbar puncture the interval 
between the 3rd and dth or between the 4th and 5tb 
lumbar vertebrae should be selected. (Eig. 15.) A line 
joining the highest points of the iliac crests passes through 
the 4th lumbar spine, so that the puncture should be 
made either above or below the line, midway between 
the spinous processes, and | in. or rather less from the 



Pig. 15.— Diagram showing positions suitable for lumbar 
puncture. (H. MacCormac.) 


middle line. It is scarcely necessary to say that the skin, 
the needle, and the hands of the operator should be 
thoroughly sterilized. The skin over the chosen, spot 
should be frozen, but in operating on children a general 
anaesthetic is sometimes necessary. 

The needle, which in the case of an adult should 
be about 3^- or 4 in. long, and in that of an infant 
about in., should have the calibre of an ordinary 
needle for the injection of antitoxin. 

Position. — ^The patient should lie on the side, 
with the knees drawn up and the back arched outwards. 
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When all is ready, the needle is inserted forwards and 
slightly inwards, and if it strikes upon bone it must be 
withdrawn a little and its direction somewhat changed. 
There is no great difficulty in discriminating between 
bone and ligamentum subflavum, which also offers some 
resistance. 

If the pressure is normal the fluid flows out drop by 
drop when the point of the needle is in the arachnoid 
space, but if the pressure is increased the flow is more 
forcible. Occasionally a little blood from some small 
vessel is mixed with the first few drops, but this soon 
disappears. Some operators prefer to use a syringe as a 
handle to the needle, but this is not necessary, and only 
in exceptional cases should any suction power be used 
to withdraw the fluid. 

Value in diagnosis. — ^For ordinary purposes of 
diagnosis about a drachm of the fluid is sufficient, and it 
should be received into a sterilized test-tube. This may 
be chemically examined, and, after it has been centri- 
fugalized, slides for the microscope* and cultivations of 
micro-organisms can be made. 

Normal cerebro-spinal fluid is quite clear, and when 
examined under the microscope contains no cellular 
elements, or at most a very few lymphocytes. 

In meningitis the fluid is often turbid, though in the 
tuberculous variety it may remain clear. In addition 
to bacteriological evidence of disease, microscopical exa- 
mination shows the presence of lymphocytosis, and in 
the non-tuberculous varieties, such as epidemic cerebro- 
spinal, streptococcal, and pneumococcal meningitis, poly- 
morphonuclear cells also are generally present. 

The reaction for sugar, which can be obtained from 
normal fluid, may be diminished or absent in meningitis. 

Lymphocytosis can often be demonstrated in the 
early stages of general paralysis of .the insane, tabes, 
and syphilitic diseases of the nervous system. It has 
also been found in disseminated sclerosis and anterior 
poliomyelitis. Undue stress must not be laid on this 
* For these Jermer’s staiu or methylene blue may be used. 
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method of diagnosisj and in ali doubtful cases the results 
should be carefully considered in conjunction with the 
other signs before a decision is made. 

Value in therapeutics. — The therapeutic value 
0 ^ lumbar puncture lies in the relief^ of intracranial 
pressure, though in most cases its efiects are, unfor- 
tunately, only transient. It has, for instance, been found 
useful in cases of cerebral tumour and meningitis, and 
also in cases of coma from renal disease and injuries to 
the skull 

Some unpleasant symptoms, such as headache, 
nausea, and giddiness, may occasionally follow lumbar 
puncture, and it is always advisable for the patient 
to rest for some hours after the operation. Care must 
also be taken not to withdraw too much fluid ; the 
amount naturally varies with the pressure of the fluid 
and the conditions for which it is drawn ofl, but if this 
point be borne in mind it is not likely that an excessive 
amount will be withdrawn. 



section ii.-diseases of the 

PERIPHERAL NERVES 

CHAPTER XI 

PARALYSIS OF CRANIAL NERVES 
I. THE FIRST OR OLFACTORY NERVE 
The olfactory apparatus comprises tlie following ele- 
ments : (1) The olfactory cells, situated in the olfactory 
mucous membrane, the central processes of which are 
continuous with the fibrils of the olfactory nerves proper. 
The latter end in (2) the olfactory bulbs, by arborizing 
round the termination of the dendrites of the so-called 
mitral cells, situated more deeply in the substance of 
the bulb. The centrally directed mitral axon is then 
conducted along (3) the olfactory tracts, which are each 
connected by means of a mesial and a lateral root with 
(4) the uncus, the cortical centre for smell. The olfactory 
apparatus thus consists of a series of neurons : the 
olfactory cells, the mitral cells of the bulb, and the cortical 
cells of the uncinate convolution. 

The olfactory nerves proper, about twenty in num- 
ber on each side, pass through the cribriform plate of the 
ethmoid, and tend to be arranged in an inner and an 
outer group ; the fibrils of the former are distributed 
over the upper part of the ethmoidal septum, and those 
of the latter supply the mucous membrane overlying 
the superior turbinated bone. The peripheral process 
of the olfactory cells, of which these nerve fibrils are the 
central ofishoots, ends on the surface of the olfactory 
mucous membrane, and is surrounded by a tuft of short 
filaments, the olfactory hairs. 

To test the sense of smell, aromatic substances, 
e.g. cloves and peppermint, should be applied in turn 
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to each nostril, the other being meanwhile closed. Sub- 
stances which stimulate the 6th nerve, e.g. ammonia, 
must not be used, otherwise the sensations thereby pro- 
duced may be mistaken for those of smell. The local 
causes of perversion or loss of this sense are very numer- 
ous, and must be excluded before the trouble can be 
attributed to the olfactory nervous apparatus. It 
should be remembered, too, that olfactory sensations 
may form the aura of epileptic fits, and may also occur 
in association with tumours of the uncinate convolution, 
which is the cortical centre for smell. 

In hysteria also the sense of smell is frequently lost, 
usually on the same side as the hemiansesthesia, but 
occasionally the loss may be bilateral. 

II. THE SECOND OR OPTIC NERVE, AND 
VISUAL PATHS 

The optic nerve contains the visual fibres, and also 
serves as the afferent path of the pupil reflex to light. 

Apart from disease of the structures of the eye itself, 
the sight may be impaired from lesions which interfere 
with the visual fibres at any part of their course. These 
may be grouped according as they are situated in— * 

1. The optic nerve. 

2. The optic chiasma. 

3. The fibres between the chiasma and cortex. 

4. The cerebral cortex. 

Anatomical (Fig. 16). — The optic nerve runs from 
the eyeball in front to the optic commissure behind, 
where a partial decussation of its fibres with those of 
the opposite side takes place. The nerve in its course 
traverses the orbit, the optic foramen, and the anterior 
fossa of the skull, and is invested with meningeal 
sheaths continuous with the dura and pia-arachnoid. 

The nerve enters the globe of the eye at a point 
slightly below and on the inner side of the axes of the 
eyeball, and, after piercing the tunics of the latter, 
spreads out at the optic disc to form the innermost layer 
of the retina. 
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THE OPTIC NEEVE 

TEe chiasma, or commissure, situated at the base 
of the brain, is adherent to the floor of the 3rd 
ventricle, and rests upon the olivary eminence of 
the sphenoid bone ; it is situated just anteriorly' to 
the tuber cinereum, whilst at its sides the inter^ial 
carotid arteries ascend to 
the brain. 

At the commissure a 
partial decussation of the 
fibres of the two optic nerves 
takes place ; thus, the fibres 
originating in the mesial 
half of each retina cross at 
the chiasma to join the 
optic tract of the opposite 
side, but those arising in 
the temporal portion of the . 
retina do not cross the 
mesial plane, but are con- 
tinued into the tract of the 
same side. The fibres which 
are situated in the posterior 
part of the chiasma are, 
in all probability, not con- 
nected with vision, but con- 
stitute a commissural bundle 
running on each side into 
the mesial root of the optic 
tract and connecting the two 

internal geniculate todies Kg.i6._Diagramof the Yisual 
together. This is known as paths. (After D6jerme.) 
the commissure of Gudden. 

The optic tracts proceed backwards around the crura 
cerebri, and each divides into a mesial and a lateral 
root. The mesial root has been referred to above, and 
is probably not connected with vision ; the lateral root 
ends in the superior quadrigeminal body, the external 
geniculate body, and the' pulvinar of the optic thalamus, 
which structures constitute the lower visual centres. 
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The cortical connections, — ^These lower visual centres 
are connected with, the cerebral cortex by a large strand 
of fibres, known as the Oftic radiation. These fibres lie 
in^the retroventricular part of the posterior limb of the 
internal capsule, and sweep backwards ii^to the occipital 
lobe on the outer side of the posterior horn of the lateral 
ventricle. 

Other connections of the lower visual centres are — 

(tt) With the nuclei of the ocular nerves — ^probably 
this connection is established through the posterior 
longitudinal bundle. 

{h) The superior quadrigeminal body is connected 
by the mesial fillet with the medulla and cord. 

1. Lesions of the Optic Nerve 

OPTIC NEURITIS 

Excluding local conditions in the eyeball itself, the 
causes of optic neuritis may be divided into two classes, 
according as they arise from [a) intracranial disease or 
(b) general toxaemias, 

[a) In intracranial disease, meningitis, tumours, 
and abscesses are the commonest causes of optic neuiitis. 
Quite rarely some faint signs of infiammation have been 
observed to precede the atrophy of disseminated sclerosis, 
tabes, and general paralysis of the insane. In meningitis 
some degree of optic neuritis frequently accompanies 
the tuberculous and streptococcal forms, but is less often 
met with in the cerebro-spinal and posterior basic 
varieties.' 

Optic neuritis is the most constant sign that accom- 
panies cerebral tumours. It occurs in about 90 per 
cent, of the cases, and is of great diagnostic importance. 

With abscess of the brain, neuritis, though frequent, 
is not so constant as in tumours, nor when present is it 
usually so intense. 

(5) General toxsemias* — ^The toxaemias associated 
with chronic renal disease, severe anaemias, diabetes, 
chronic lead-poisoning, and occasionally other infections, 
may ail give rise to optic neuritis. 
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Ophthalmoscopic appearances. — ^In the early 
stages the disc is hypersemic and its borders are ill defined. 
As the process increases the physiological cup becomes 
filled in and the course of the arteries at its edg^s 
obscured by inflammatory exudate. At the same tin^ 
the disc becomes swollen. Later on, changes appear in 
the retina. The veins are engorged and small capillary 
flame-shaped hamorrhages take place into the retinal 
tissue. Lastly, the exudate is partially absorbed and 
partially organized into connective tissue; the optic 
nerve becomes white, the vessels small, and permanent 
failure of sight ensues. 

Symptoms. — ^It is important to note that in the 
early stages of opac neuritis the patient often notices 
little or no impairment of vision, and that systematic 
ophthalmoscopic and perimetric examination are the 
only methods which can be relied upon to detect its 
presence. 

RETROBULBAR NEURITIS 

In retrobulbar neuritis there is an inflammation 
followed by degeneration of the axial fibres (i.e. the 
macular bundle). It is this condition that gives rise 
to the toxic amblyo'pias from tobacco and occasionally 
from other poisons. 

Symptoms. — ^Vision is gradually impaired, espe- 
cially for colousr, so that the earliest signs are usually 
those of a central scotoma for green and red. For a 
time there may be no changes to be observed with the 
ophthalmoscope, but later there is some pallor of the 
disc, especially in its temporal half. 

OPTIC ATROPHY 

Optic atrophy may occur secondarily to the con- 
ditions enumerated under neuritis, or it may be due to a 
primary degeneration of the nerve fibres. 

Primary optic atrophy is principally met with in tabes 
dorsahs and general paralysis of the insane, and in dis- 
seminated sclerosis. The toxic amblyopias, as stated 
^bove, are probably examples of ^xial neuritis. 
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In primary atropliy the disc slowly becomes paler, 
while the vessels undergo but little change. Vision 
gradually fails, and the contraction of the colour field 
is'* at first generally greatest. 

HEEEDITARY OPTIC ATROPHY (LEBES’S DISEASE) 

The condition — ^rarely met with — ^known as here- 
ditary optic atrophy was first described by Leber. 
The disease, which is characterized by atrophy of the 
opti nerve, tends to run in families and is usually 
transmitted by the females and inherited by the rnales. 
It sometimes skips one generation, to appear again in 
the next. In the majority of cases the symptoms first 
appear in young adults (age from 15 to 20), but they 
have been observed to begin both in children and in 
elderly people. 

The patients complain of failure of sight, and the 
ophthalmoscopic appearances are those of partial 
atrophy, preceded, possibly, by some slight signs of 
neuritis. The morbid changes occur in both eyes, 
but in most of the cases they do not progress far enough 
to cause complete blindness. Tlie symptoms closely 
resemble those caused by tobacco, but in Leber’s disease 
there is a central scotoma for white, whereas in tobacco 
amblyopia the failure of central vision is chiefly for red 
and green. 

It seems probable that the pathological changes 
are very similar to those of tobacco amblyopia, and 
that the condition is in reality one of axial neuritis 
(Nettleship). 

There is no adequate form of treatment known. 

2. Lesions of the Chiasma 

The chiasma is liable to be damaged by tumours at 
the base of the brain, especially by those connected with 
the pituitary body ; hence it often happens that patients 
with signs of acromegaly complain first of their vision. 
Reference to the diagram (Fig. 17) shows that the first 
efiect most likely to be produced by pressure on the 
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cLiasma is impairment of tlie function of those fibres 
which go to the inner side of each retina and supply the 
temporal field of vision, while later on the extension of 
pressure will aSect the whole trunk of one or both nerves. 
The symptoms mill 

in such a case begin \ f 

with douhle temporal 1 I 

hemianopia, and end 
in complete atrophy. 

It is possible, 
though naturally 
rare, in the process 
of atrophy of the 
visual fibres at the 
commissure, or owing 
to the symmetrical 
position of two tu- 
mours, for the fibres 
proceeding to the 
outer half of each 
retina to be caught, 
while those going to 

the inner halves are 17 .-Diagram showing probable 
left intact. In that effects of pressure on the chiasma. 

case, the function of 

the outer half of each retina being lost, there will 
be blindness in both nasal fields, i.e. a douhle nasal 
hemianofia. 

3. Lesions between the Chiasma and the 
Cortex 

If the fibres are implicated anywhere in their course 
between the commissure and the cortex, e.g. in the 
neighbourhood of the internal capsule, then the outer 
part of one half of the retina and the inner part of the 
other will be afiected — ^i.e. the temporal field on one side 
and the nasal field on the other — ^and thus a simple or 
homonymous hemianofia, which is by far the commonest 
variety, is produced; 
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4. Lesions op the Visual Cerebral Cortex 

If the cuneate portion of the occipital lobe is diseased 
^the result will again generally be homonymous liemi- 
anopia, since the fibres start from this part of the cortex 
"to supply one half of each eye; Occstsionally, ho\Yever, 
a quadmntic hemianopia occurs. Lastly, if tlie area of 
the cortex known as the supramarginal and angular 
convolutions is diseased the result may be that known 
as crossed amblyopia/’ i.e. a concentric diminution of 
both fields of vision, but more marked on the side opposite 
the lesion. Such a condition may be associated with 
visual aphasia, i.e. inabifity to recognize the significance 
of written words, sometimes also spoken of as word- 
blindness.” Crossed amblyopia is rare in organic dis- 
ease, but is the disorder of vision most commonly met 
with in hysteria. 

Werniclce^s hemiopic pupil reaction, — Tliis test is 
carried out by throwing a narrow beam of bright light 
on to the blind half of a hemiopic retina and noting if 
the pupil contracts. 

Absence of any contraction is an indication that the 
lesion causing the hemianopia is on the peripheral side 
of the pupil centre, i.e. somewhere between the optic 
tract and the corpora quadrigemina ; while the presence 
of contraction shows that the lesion is behind the centre 
for the pupil, i.e. in the optic radiation or occipital cortex. 

The test is of some value as an aid in Idealizing 
cerebral tumours, in which hemianopia is one of the 
symptoms, but it is not an easy one to perform. 

III. OCULAR NERVES 

The 3rd, 4th, and 6th nerves may conveniently be 
considered in a group, since they all supply the muscles 
of the eye. 

Lesions oe the Third Nerve 

Anatomical. — ^The nucleus of this nerve is situated 
in the floor of the aqueduct of Sylvius. The fibres 
emerge on the surface of the inner side of the crus cerebri 
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at the superior border of the pons, and, passing into 
the cavernous sinus, finally enter the orbit through the 
sphenoidal fissure and supply all the muscles of the eye- 
ball except the superior obhque (4th) and the external 
rectus (6th). This nerve also innervates the levator palf 
pebrse, the ciliary muscle, and the sphincter of the iris. 
The nerve enters the orbit in two divisions : the superior 
division supplies the levator palpebrae and superior rectus, 
and the inferior is distributed to the other muscles. 

The dilator muscle of the iris obtains its nerve supply 
from the sympathetic. ^ 

The whole of the 3rd nerve or any of its branches 
may be afiected. When there is complete paralysis 
of the nerve the upper lid drops (ptosis) from the loss 
of power of the levator palpebrse, and the efiort that is 
made to keep the eye open is often reflected in the 
furrowed forehead produced by the contraction of the 
occipito-frontalis. 

The eyeball is pulled outwards by the unantagoni^ed 
external rectus, and the power of moving it inwards, 
upwards, and downwards is also lost ; all that can be 
managed is a slight movement downwards and inwards 
by means of the superior obHque. The pupil is dilated 
and unable to react to light or during accommodation. 

When, as often happens, there is only partial para- 
lysis of the nerve, one or more of the muscles which it 
supplies sufier. 

In paralysis of the superior rectus the upward and 
internal rotatory movements of the eyeball are impaired. 
The resulting diplopia is crossed, and the false image 
is above and tilted away from the true one. When 
the inferior rectus is paralysed the movements of depres- 
sion and external rotation are impaired. The diplopia 
is crossed, and the false image is tilted towards the 
true one. 

In paralysis of the inferior oblique the upward and 
external rotatory movements are weakened. The diplo- 
pia is homonymous, the false image being above and 
tilted away from the true one^ 
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Congenital ptosis is sometimes met with, and is prob- 
ably due to maldevelopment of the levator palpebrse. 
It is often associated with a deficient power of moving 
the eye upwards. 

r. Another class of cases, also of cougenital origin, is 
that known as “ jaw-winkers.” In these there appears 
to be a deficiency in the nervous innervation of the 
levator palpebrae, while at the same time there is an 
association of movement between it and the muscles of 
mastication. The result is that of ptosis while the jaw 
muscles are at rest, and an opening and closing of the 
eyes when masticatory movements are going'* on. 

Lesions op the Fourth or Trochlear Nerve 

Anatomical. — ^The nucleus of the 4th nerve is 
situated in the floor of the aqueduct of Sylvius, just 
behind that of the 3rd, and the fibres arising from it 
decussate in the superior medullary velum with their 
fellows of the opposite side. On emerging at the surface 
the nerve winds round the crus cerebri, lying between 
the posterior cerebral and superior cerebellar arteries, 
and, after passing through the cavernous sinus, enters 
the orbit through the sphenoidal fissure to supply the 
superior oblique, which moves the eyeball downwards 
and outwards with a wheel-like rotatory movement 
inwards. 

Defective movement from weakness of this nerve is 
not easy to observe. The chief symptom is diplopia 
with giddiness on attempting to look downwards, as in 
coming downstairs. 

The diplopia is homonymous, and the false image is 
on a lower level and obliquely inclined towards the true 
image. 

Lesions op the Sixth Nerve, Abducens 

Anatomical. — ^The nucleus is in the floor of the 
4th ventricle, on a level with the lower part of the pons. 
The fibres emerge from the groove between the pons 
and the medulla. Passing through the cavernous sinus, 
the nerve enters the orbit through the sphenoidal fissuTC,^ 
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between the two heads of the external rectus, and 
terminates in this muscle. 

In paralysis of this nerve there is deficient move--^ 
ment of the eyeball outwards, and when the loss of 
power is complete%the eyeball cannot be moved beyond"" 
the middle line. 

There is internal strabismus owing to over-action 
of the internal rectus, which in long-standing cases may 
become permanently contracted. There is diplopia on 
attempting to look outwards on the paralysed side. 
The diplopia is homonymous, and the true and false 
images are parallel. 

If there is a lesion of the nucleus of the 6th nerve 
there will be paralysis of the internal rectus of the 
opposite eye, since its movements are governed through 
fibres from the nucleus of the 6th. 

The general effects of paralysis of the ocular 
muscles may be summed up as follows : 

1. Limitation ol movement. — When a muscle is para* 
lysed the movement of the eyeball is limited in the 
direction in which the muscle acts. This can be shown 
by asking the patient to follow an object with his eyes, 
when the results of loss of power in one or more directions 
will usually be manifest. 

2. Squint. — When one or more muscles are paralysed, 
not only is there limitation of movement in certain 
directions, but the balance of power when the eyeballs 
are at rest is also lost, and the contraction of the un- 
opposed muscles causes the eyeballs to deviate so that 
their axes cease to be parallel, thereby producing the 
condition known as strabismus, or squint. 

3. Diplopia, — ^Double vision is the result of the 
strabismus. The eyeballs having ceased to be parallel, 
the images no longer fall on corresponding parts of the 
retinae, and so. two objects appear to be present. It is 
shown by making the patient follow an object in difierent 
directions, and then, as soon as the affected eye ceases to 
fix that object, two images will be seen. Double vision 
does, not, however, necessarily accompany every case 
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of squint, as tlie patient sometimes learns to disregard 
the false image. 

^ When the false image is on the same side as the 
^hected eye the condition is known as simple or homony- 
mous diplo'pia, but when the images Cjross so that the 
one formed on the retina of the afiected eye is projected 
in such a manner that it is opposite the sound eye the 
condition is known as crossed di'plo^ia. 

In all cases of internal squint — convergent strabismus 
— ^the diplopia is simple. If, for instance, the external 
rectus of the left eye is paralysed, the image will fall 
upon the retina to the inside of the yellow spot, and in 
the field of vision it will appear to the left of the image 
belonging to the right eye. 

In ail cases of external squint — divergent strabismus — 
the diplopia is crossed. Thus, when the axes of the eyes 
are prolonged forwards and the lines intersect the 
diplopia is simple, and when they diverge the diplopia 
is crossed. 

In cases of paralysis of the internal and external 
recti the true and the false images will be parallel to one 
another, but in paralysis of the other muscles rotation 
of the eyeball comes into play and the false images 
become tilted. 

4. Secondary deviation is an over-action of the sound 
eye, and is demonstrated as follows : If the sound eye 
is covered up, and the patient made to ‘‘ fix an object 
with the paralysed eye in the direction of the weak 
muscle, the eyeball turns as far as it can in the de- 
sired direction, and at the same time the sound eye 
moves over a still greater distance in the same direction. 

If a man has a weak external rectus on the left 
side, and his sound eye he covered up, and he is ma,de 
to fix an object towards his left-hand side with the 
left eye, the latter will then attempt to turn as far as it 
can with its weak external rectus, and if the sound 
eye is watched it also will be seen to turn in the same 
direction, but the balance between them is upset, so 
that, instead of the two remaining parallel, the sound 
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eye rotates tLrougla a larger arc than the weak one. 
This is due to the fact that the left external rectus 
and the right internal rectus always act together^; 
both receive the same amount of stimulus to look to 
the left, but on account of the weakness of the external 
rectus on the left side the stimulus, in order to effect 
the movement, must be stronger than is usually neces- 
sary, and the internal rectus of the right eye, being 
sound, responds to this extra stimulus, and so over- 
acts and moves the eyeball over a distance which is out 
of proportion to that of the left. 

5. Erroneous projection of the field of vision. — This symp- 
tom depends on the limitation of movement of the 
eyeball, so that objects appear in one spot when they 
are in reality in another. It is due to the fact that the 
relations between objects and ourselves are judged by 
the range of movement of our eyes, and when this range 
of movement is suddenly upset the strong attempt which 
is made to move the eye in the direction of the weak- 
ened muscles occasions the idea that the eyeball has 
moved farther than it really has, and thus upsets cal- 
culations of distance which have been based on all 
previous experience. 

If the external rectus on the left side be weak, then 
on turning the eye to the left there is an increased 
innervation of the weak muscle in order to try to pro- 
duce the movement. As the patient has been in the 
habit of judging the amount of movement by the 
amount of innervation necessary to cause it, he natur- 
ally interprets this increased innervation as producing 
its full eSect, and therefore he thinks his eye has turned 
farther to the left than it really has, and, as a conse- 
quence, objects appear to him to be farther to the left 
of himself than they really are. 

NYSTAGMUS 

Nystagmus is the term applied to oscillation of the 
eyeballs, which is usually involuntary, bilateral, and 
rhythmical. The movements most commonly occur in 
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a horizontal directiop. (lateral nystagmus), and are 
generally manifested only on turning the eyes to the 
right or left, but they may be vertical or rotatory, and 
in some instances they occur while the eyeballs are at 
?:est. Nystagmus can be produced physiologically in 
the following ways : — 

1. The method of rotation which consists in turning 
a person round and round in a rotatory chair. The 
type of nystagmus (lateral, vertical, or rotatory) thus 
obtained depends upon the degree with which one semi- 
circular canal is stimulated more than the others, and 
can be controlled to a large extent by the position in 
which the head is fixed during the rotation. 

2. The caloric method, by which a stream of hot or 
cold water is gently run into the ear. 

3. The passage of a galvanic current through the 
head. 

All these methods produce nystagmus by disturbing 
the mechanism of the labyrinth, and they are used for 
testing the irritability and the presence of structural 
alterations of this organ. 

Nystagmus is the result of a disturbance of the 
coordinating mechanism for movements of the eyeball, 
and such distmbances may be divided into three groups 
according as they arise from disorder of (a) the semi- 
circular canals ; (h) the eyes ; (c) the central nervous 
system. 

(а) The labyrinth, i.e. the semicircular canals, forms 
a peripheral organ from which impulses pass inwards 
to regulate the movements of the eyes, and disease or 
injury of the canals may be accompanied , by nystag- 
mus, such as occurs, for instance, in some cases of 
acute aural vertigo. 

(б) The diseases of the eye which set up nystagmus 
are usually those occurring in childhood, such as various 
kinds of ophthalmia and keratitis, which prevent a 
clear formation of the image on the retina. Nystagmus 
is also apt to be associated with albinism. 

(c) In the central nervous system nystagmus is 
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caused by lesions wbicli interfere *witli tbe paths along 
which, coordinating impulses pass between the semi- 
circular canals and the ocular nuclei. 

From the semicircular canals the impulses are con- 
ducted along the vestibular nerve to the vestibular 
nucleus, and thence several communications are estab- 
lished, the principal of which arc those with the nuclei 
of Deiters and Bechterew and the vermis of the cere- 
bellum. It is probable that through the nucleus of 
Deiters connections are also formed with the dentate 
nucleus of the cerebellum. ' From the nucleus of Deiters, 
which is situated in the tegmentum of the pons, com- 
munication is established through the fibres of the 
dorsal longitudinal bundle with the ocular nuclei. It 
thus follows that lesions which disturb this delicate 
mechanism of coordination are liable to cause nystag- 
mus, and the principal nervous diseases in which such 
disturbance is apt to occur are disorders of the vesti- 
bular nerve, diseases of the cerebellum and pons, dis- 
seminated sclerosis, Friedreich’s disease, and syringo- 
myelia of the medulla and midbrain. Nystagmus has 
also very occasionally been observed in cases of alcoholic 
neuritis. 

Nystagmus is also associated with the head-nodding 
of children known as spasmus nutans. Here the move- 
ments of the head, which often precede those of the 
eyes, generally begin during the first few months of 
life and tend to disappear when the child reaches the 
age of 2 or 3 years. 

Cases in which nystagmus appears to be hereditary 
have been described. 

Miner^s nystagmus , — Nystagmus may arise in the 
course of various occupations, and is so prevalent in 
the case of miners that it is recognized as one of the 
industrial diseases 'for the contraction of which compen- 
sation may be claimed. 

The cause of miner’s nystagmus has been attributed 
by Snell to excessive muscular fatigue brought about 
by the position in which the miner works, but recent 
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investigation seems to show that bad illumination 
with consequent imperfect formation of images on 
the retina is the principal factor, to which errors of 
refraction may probably be added as a contributory 
CHUse (Llewellyn). e 

Symptoms and diagnosis of nystagmus. — 
When nystagmus has existed from childhood there are 
often no symptoms, but when it arises in later life 
patients generally complain of the movements of objects. 

So far as diseases of the nervous system are con- 
cerned, nystagmus may, generally speaking, be taken 
to indicate the presence of organic disease, and it is 
often particularly useful in aiding the differentiation of 
disseminated sclerosis from hysteria. 

It must be distinguished from ‘‘ nystagmoid ” 
movements, which are jerks of the eyeball that lack 
the more even movement of nystagmus, and which, 
though they may often be regarded with suspicion, 
have not in themselves the same significance as the 
complete nystagmus. 

IV. THE FIFTH OR TRIGEMINAL NERVE 

Anatomical. — This nerve is partly motor and partly 
sensory in function. The motor fibres arise from the 
motor nucleus, which lies in the grey matter at the 
lateral angle of the 4:th ventricle, and from the de- 
scending or mesencephalic root of the trigeminal, situated 
in the grey matter surrounding the Sylvian aqueduct. 
The small motor root passes forwards beneath the 
Gasserian ganglion, and is wholly incorporated in the 
inferior maxillary division of the trigeminal. It inner- 
vates the temporal, masseter, the external and internal 
pterygoid, the mylohyoid and anterior belly of the 
digastric, possibly also the levator palati and azygos 
uvulse (through Meckel’s ganglion), and the tensor 
tympani and tensor palati muscles (through the otic 
ganglion). 

Lesions of the motor root — ^Lesions of this root are 
followed by loss of masticating power, and the lower 
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jaw, when thrust forwards, is tilted to the weakened 
side hy the unantagonized healthy muscles; 

The sensory root of the 5th nerve ends in two nuclei 
of termination — (a) the sensory nucleus of the tri- 
geminal, situated in the pons ; and (h) the spinal root, 
connected with the substantia gelatinosa of Rolando. 

The sensory root passes with its motor companion 
across the base of the brain and enters the Gasserian 
ganglion, which rests on the apex of the petrous portion 
of the temporal bone. 

Thence the fibres separate into three great divisions 
(ophthalmic, superior and inferior maxillary), which 
supply sensation to the anterior portion of the skull, 
half of the face, including the orbit and eyeball, nose 
and nasal cavity, lips, teeth, mouth, and the anterior 
two-thirds of the tongue. 

Lesions oj the sensory root . — Neuralgia is very com- 
mon in the area of distribution of one or more branches 
of this nerve. Division of the branches gives rise 
notably to anoesthesia, but often also to disturbances of 
nutrition of the skin, and especially of the eye — ^ulcera- 
tion of the cornea and conjunctiva and suppuration of 
the whole eyeball being all possibilities. The most 
prominent trophic disturbances that occur over the 
area supplied by this nerve are, perhaps, those con- 
nected with facial hemiatrophy. 

In spite of all these disorders of nutrition attending 
injury of the nerve, it does not necessarily follow that 
special trophic fibres exist. Many of the effects, especi- 
ally those connected with the eye, can be accounted 
for by the loss of that protection against harmful stimuli 
which integrity of the sensory nervous system confers. 

The 5th nerve makes many important connections, 
and the peripheral course of the fibres subserving the 
sense of taste is a somewhat complicated one. Two 
main descriptions of the course of these taste fibres are 
current : 

1. It is held that the taste fibres from the anterior 
two-thuds of the tongue run at first in the lingual nerve, 
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then in the chorda tympani, to the geniculate ganglion 
of the facial ; subsequently by the great superficial 
petrosal nerve to Meckel’s ganglion and the superior 
maxillary division of the 5th. The taste fibres from 
tl^e posterior third of the tongue run -at first in the 
glosso-pharyngeal as far as the petrous ganglion, then, 
by way of Jacobson’s nerve, to the tympanic plexus, 
from which they follow the course of the small super- 
ficial petrosal nerve to the otic ganglion, and thus to 
the inframaxillary division of the trigeminal. 

2. Edinger regards the nucleus of taste as a mass 
of grey matter, coextensive with the sensory nucleus 
of the 5th, which receives certain afierent fibres — (a) 
from the lingual nerve, through the medium of the 
Gasserian ganglion; (b) from the chorda tympani, 
through the geniculate ganglion of the facial, and the 
pars intermedia ; and (c) from the glosso-pharyngeal, 
through the petrous ganglion (Box and Eccles). 

Facial Hemiatrophy 

Facial hemiatrophy (Fig. 18) is a rare condition, 
and appears to depend upon a disturbance of nutrition 
in the area of distribution of the trigeminal nerve. It 
generally first shows itself during childhood, and is more 
commonly found in females than in males. 

Symptoms. — The earliest signs are often found 
in the skin, which becomes shiny and pigmented with 
yellowish and brownish patches. The connective tissue 
soon takes part in the atrophy, and finally the growth 
of the whole side of the face, including the bones, is 
retarded. The muscles do not undergo any active 
atrophy, but they naturally waste from disuse and their 
movements are impeded by the condition of the tissues 
around. 

The hairs of the eyebrows often turn grey or drop 
out, and the hair of the head on^the diseased side is 
sometimes also afiected. The cartilage of the ear is 
usually wasted, and the corresponding half of the tongue 
is sometimes atrophied, as seen in the illustration 
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(Fig. 18) ; and liere again it is the fat and connective 
tissue, not the muscles, that disappear. There may he 
deficient sweating on the affected side; the teeth are 
often brittle. 

There is u^ally no tendency for the atrophy to 
spread, though occasionally it extends to the structures 





Fig. 18 .— Hemiatrophy of the left side of the face 
and of the left half of the tongue. 

on the other side bf the face. There is very seldom any 
loss of sensation, but neuralgic pains may be felt over 
the wasted area. 

Pathology. — ^The area to which the atrophy is 
generally confined has naturally led to a suspicion 
that some afiection of the 5th nerve is at the root of 
the trouble. Sclerotic changes have beeu found in the 
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nerve trunk, but it is difficult on tliis assumption to under- 
stand how the sensory fibres escape so completely. 

The possibility of the atrophy being due to changes 
in the sympathetic has been suggested, but there is very 
ptle evidence to support it, except that dilatation of 
the pupil on the afiected side has been^noted; and this 
was well marked in the case illustrated in Fig. 18. 

' The most plausible idea is that which regards the 
condition as a tropho-neurosis due to a failure of the 
trophic function of the 5th nerve to the exclusion of its 
sensory and motor functions. This explanation, how- 
ever, assumes the existence of special trophic fibres, of 
which there is no adequate proof. 

Treatment. — The wasted parts cannot be restored. 
All that can be done is to maintain the nutrition, general 
and local, at as high a level as possible, and thereby to 
try to prevent the disease from extending. 

V. THE SEVENTH OE FACIAL NEEVE 

Anatomical. — ^This nerve arises from a nucleus 
in the pons below the floor of the 4th ventricle. The 
fibres are at first in close relation with the nucleus of 
the 6th nerve, around which they wind. This fact is of 
value in the localization of cerebral lesions, since their 
proximity makes the two nerves very liable to suffer 
together from any gross disease in the neighbourhood 
of their nuclei. 

The facial fibres appear at the surface of the brain 
at the angle between the pons and cerebellum, and, in 
company with the auditory nerve, but separated from 
it by the pars intermedia of Wrisberg, they pass across 
the base of the brain and enter the internal auditory 
meatus. Here the facial leaves the auditory nerve and 
enters the aqiieductus Fallopii, through which it passes, 
and finally leaves the skull by the stylo-mastoid fora- 
men to supply the muscles of one lateral half of the face 
and the platysma. 

During its passage through the aqueductus Fallopii 
the nerve swells out into the geniculate ganglion, from 
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whicli spring the greater, lesser, and external super- 
ficial petrosal nerves, and it also gives of, while passing 
through the canal, a branch to the stapedius and the 
chorda tympard, which last, leaving the main trunk* a 
little above the stylo-mastoid foramen, turns forwards 
and, after passihg through the tympanum and commu- 
nicating with the otic ganglion, joins the lingual nerve, 
and so is conducted to the tongue to supply the anterior 
two-thirds with sensation of taste, the posterior third 
being supplied by fibres from the glosso-pharyngeal. 

Peripheral Facial Paralysis (Bell’s Palsy) * 

Etiology. — The principal causes of peripheral facial 
palsy may be grouped according to the situatio n of the 
lesion. 

In the pons. — The facial nucleus may be injured 
by tumours;*"b*r, more rarely, it may be the; seat of an 
acute inflammatory process and form part of an acute 
poliomyelitis. Nuclear degenerations are sometimes 
met with in the course of cases of progressive bulbar 
paralysis, tabes, and disseminated sclerosis. 

2. At the base ol the brain. — ^As the facial nerve 
passes over the base of the brain to reach the internal 
auditory meatus it may again be compressed by tumours, 
especially by those which grow in the angle between 
the pons and the cerebellum. It is also apt to be in- 
jured by gummatous and other forms of memngitis, 
and by fractures of the base of the skull. 

In the bony canal, — When in the canal the nerve 
may ^ be™Tnjur ^"Irom disease of the bone, which so 
frequently arises in connection with suppuration of the 
middle ear. It is also whilst within the unyielding 
walls of the canal that the nerve is so liable to swell and 
be compressed, as the result of cold and toxsemias. 

;'4.i Outside the canal.— After the nerve has emerged 
from the’^stylo-mastoid foramen it may be injured by 
tumours of the parotid region, or by wounds of the face. 

* Strictly speaking, ‘‘BelFs palsy” includes only that form in 
which the lesion occurs after the nerve has left the stylo-mastoid fora- 
men, hut the tennis frequently used for all forms of peripheral lesio^^ 
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In the majority of the cases the lesion is situated 
within the canal, and is thought to be of a rheumatic ” 
nature. The history most often given is that the para- 
lysis came on after the patient’s exposure to cold, or 
more especially a draught such as may occur from the 
windows of a railway train. It is generally considered that 



Fig. 19.— Eight-sided facial paralysis of peripheral type. 
Note the inability to close the eye and the oblitera- 
tion or the naso-Iabial fold on the paralysed side. 


inflammation of the nerve sheath is the primary lesion, 
and that the consequent exudation, having no room 
to expand in the bony canal, compresses the nerve 
fibres. If this hypothesis is correct these rheumatic ” 
cases may be regarded as being analogous to many 
cases of sciatica where an inflammation of the nerve 
sheath is also frequently the primary lesion j but it is^ 
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of course, possible tbat difierent toxins give rise to the 
paralysis in difierent cases, for the occasional extension 
of the paralysis to the facial nerve in a general neuritis 
(e*g. from alcohol or diphtheria), though rare, shows 
that the facial nerve is not immune from the poisoiif 
which are more^pt to injure the nerves of other parts 
of the body. 

Symptoms. — ^Peripheral lesions (i.e. lesions of the 
lower neuron situated at or below the nucleus) of the 
trunk of the facial nerve result in paralysis of the muscles 
supphed by that nerve, with some additional symptoms 
according to the locality of the lesion. 

The paralysis being of the lower neuron type, the 
loss of power is accompanied by wasting and changes 
in the electrical reactions. The paralysed side of the 
face looks somewhat fiattened (Fig. 19) ; the nasal fold 
is obliterated, and the angle of the mouth drops, giving 
to the patient the idea that it is ‘‘ drawn up ” on the 
sound side ; the nostril on the affected side is somewhat 
smaller. In some cases the paralysis is bilateral (Fig. 20). 

1. JLoss ot power. — In a well-marked case there is 
loss of power of all the muscles on one side of the face, 
and this may be demonstrated by asking the patient 
to perform the following actions : 

{(A To looh U'pwards. — ^The forehead will remain 
smoOTh, owing to paralysis of the occipito -frontalis. 

{byTo frown . — There will be no furrow, owing 
to loss of power in the corrugator supercilii. 

(c), To dose the eyes . — ^The eye on the affected 
side cannot be closed, and the attempt to close it 
is accompanied by a roiling upwards and inwards 
of the eyeball. This failure to close the eye is due 
• to weakness of the orbicularis palpebrarum, and 
owing to the laxity of the fibres of this muscle in 
the lower lid the tears are apt to run down the face 
(epiphora). Conjunctivitis from irritation of the 
unclosed eye may also arise. 

f , To show the teeth. — ^The mouth does not 
towards the paralysed side, 

H 
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Other symptoms that may be noted are ; 

^^Wedkness of the huccinator muscles, causing a 
tendency for the 'food to stagnate between the 
cheek and the gums. 

^Affections of hearing . — ^In som^ cases where the 
nerve to the stapedius has been paralysed, hearing 
has been noted to be more acute than usual, due, 
it is thought, to the unantagonized action of the 
^ensor tympani tightening the drum. 

; 2.yLoss of Jastg*:^If the chorda tympani is affected, 
taste wIITbe lost over the anterior two-thirds of the 
tongue on the same side as the facial paralysis. 

It is tested by placing a little bitter or sweet sub- 
stance (e.g. quinine sulphate or sugar) on the side of 
the protruded tongue, and asking the patient to hold up 
his hand if he tastes anything. If he is allowed to speak 
or to move his tongue about, the substance is liable to 
be diffused and tasted on the opposite side and at the 
back of the tongue. 

There is no loss of cutaneous sensation, but pain 
is sometimes experienced in the early stage of the 
paralysis. 

— ^There is usually no difficulty in 
determining whether facial palsy is present. The only 
condition which may perhaps resemble it superficially 
is that of lqci^^§miQkoph^, but in the latter the 
muscles, though rigid, are still capable of voluntary 
contraction, and it is easy to see that changes in the 
skin and connective tissue are the main sources of the 
trouble. 

Having decided that paralysis is present, it is neces- 
sary to consider whether the cause Ues in the muscles, 
the lower neuron of the nerve, or the upper neuron. 

The muscles of the face undergo primary degeneration 
in some of the myopathies, and weakness is frequently 
met with in cases of myasthenia gravis, but neither of 
these conditions need be confused with peripheral facial 
paralysis. 

In the myoj ^ at hie s the ’muscles chiefly affected are 
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those round the eyes and ,at the angle of the mouth ; 
both sides are involved, and in addition there will nearly 
always be some signs of wasting of the trunk muscles. 
In myasthm ioLMmms it is unlikely that only one h^f 
of the facewouid be weakened, and, further, the varia- 
tion of the signs, together with the probability of ptosis 



Fig. 20.— Bilateral facial paralysis. Note the 
inability to close the eyes and the general 
expressionless appearance of the face. 


and bulbar symptoms, makes it very unlikely that serious 
difficulty would arise in that direction. 

A primary muscular origin of the weakness being 
thus excluded, the next point to be decided is wh eth^er 
the lesion is^in the low©r or the upper^nejuron, and . this 
it is usuallj^possiloleT^^ do ty noting the distribution of 
the weakness ; for whereas in lesions of the lower neuron 
there is generally paralysis of the whole of one half of 
the face, in those of the upper neuron the movements 
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whicli habitually take place together on the two sides 
(bilateral movements) escape or are only weakened. 
Thus, whereas in lower neuron lesions the patient can- 
not close the eye, frown, or wrinkle the brow, in upper 
neuron lesions all these actions can ^usually be per- 
formed. If, however, there is still any doubt as to 
which neuron is afiected, it may usually be dispelled 
by an examination of the electrical reactions. 

‘ Having settled that the lesion is situated in the 
lower neuron, one must next try to determine its exact 

|f'l 4 ,^If the facial paralysis is accompanied by para- 
lysis'" of the external rectus on the same side, it suggests 
(provided there is no reason for thinking that there is 
more than one focus of disease present) that the lesion 
is faciak nucleus its^elf, for it is there that the 

6th nerve comes into close proximity to the 7th. 

^If deafness is present, it may be that both audi- 
tory and facial nerves are injured where they are situated 
close to each other at the base of Jhe_ brain ; but care 
must be taken before 'this ^ew^is accepted, for it may 
be that the deafness is due to middle-ear disease, and 
that the facial paralysis depends upon necrosis of the 
surrounding bone. 

S^v' If taste is lost, it is evident that the disease is 
situated in that portion of the nerve wherein the chorda 
tympani runs, i.e. between the geniculate ganglion and 
a point a Jittle^ above the stylo-ma^sfoid foramen. 

Prognosis. — ^The outlook in a case of peripheral 
facial paralysis must, of course, largely depend upon 
the cause. Those cases in which the neuritis is ap- 
parently of a ‘^rheumatic” nature, and which appear 
to be caused by exposure to cold, for the most part 
do well. 

In those which follow disease of the bone the result 
is more doubtful ; while the prognosis in those produced 
by new growth or by complete severance of the nerve 
must depend upon the possibility of removing the tumour 
or of suturing the nerve trunk. 
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In the so-called rheumatic ” cases which so 
commonly come before us, an incomplete palsy is a 
favourable sign by showing that the intensity of tb^e 
inflammation is not great, and such cases generally 
recover rapidly? When the palsy is complete th^ 
electrical reactions are a useful guide. If, in a week 
or ten days after the onset of the paralysis, reaction 
to the faradic current still persists, a steady return 
of power may generally be predicted ; if, on the 
other hand, the paralysed muscles give a reaction of 
degeneration, recovery will be much slower and more 
uncertain ; and, lastly, if all reaction to galvanism 
ceases, the outlook is still worse. 

Late results of facial paralysis.— If complete 
recovery does not take place the paralysed muscles 
often gradually undergo some contraction, which at 
first sight has the eflect of making the sound side appear 
to be paralysed, since the angle of the mouth <on the 
contracted side is drawn uj^ This contraction is prob- 
ably accounted for by changes in the muscle fibres, and 
about the time that it is beginning to take place a curious 
irritability is sometimes observed, whereby an attempt 
to contract, one muscle is accompanied by the contrac- 
tion of another which is not desired. For instance, on 
trying to close the eye, the corner of the mouth on the 
paralysed side may be simultaneously drawn up. It is 
as though there were one sheet of muscle instead of 
individual segments.' This late contraction does not 
appear to take place in cases where the continuity 
of the nerve has been completely severed. Fibrillary 
tremors may also arise in the paralysed muscles. 

Treatment. — ^The best method of treating the 
“ rheumatic ” cases is by regular faradization of the 
muscles ; their nutrition is^miis maintained so that 
they are ready to react to the impulses as soon as the 
latter are able to pass along the nerve ; possibly the 
nutrition of the nerve-endings is improved at the same 
time. When there is no reaction to the faradic current 
it is customary to apply galvanism, but it is doubtful 
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whether the latter gives any better results, even though 
the muscles react to it when they do not to faradism. 

^ Irdernally, pota^ssium iodide in doses of about 5 gr. 
seems Yo be useful ; and, at the beginning, count er- 
iMtation, in the shape of a blister behind the ear, some- 
times appears to be of value. 

Where the paralysis is due to necrosis of bone the 
treatment must still be conducted on„,tte same lines, 
and in many cases the ultimate results are good, since 
the nerve is injured by extension of inflammation rather 
than by pressure of bone ; and when the inflammatory 
process subsides, power returns, provided that the nu- 
trition of the muscles has been carefully maintained. 

If there is no sign whatever of any return of power 
after, say, six months, the question of operative treat- 
ment may be considered, for it is sometimes possible 
to restore a certain amount of movement by severing 
the facial trunk and grafting the distal end of the peri- 
pheral portion on to the spinal accessory, or, better, 
on to the hypoglossal nerve. By this means some of the 
motor impulses passing down the hypoglossal to the 
tongue are transferred to the facial muscles, and a 
certain degree of improvement is thus afiected. This 
method, however, is subject to the drawback that the 
face and tongue must move at the same time, though 
after a time these movements may tend to become 
dissociated. 

Careful consideration is needed before deciding to 
adopt this line of action. In many cases the deformity 
and inconvenience produced by the facial paralysis are 
slight, and are preferable to the problematical benefits 
to be obtained from an operation which has its own 
very distinct risks; 

Facial Spasm 

Spasms of muscles, like paralyses, may be divided 
into three main groups according as they arise from a 
lesion of the lower neuron, the upper neuron, or one of 
“ functional ” origin. 



PACIAL SPASM 


103 


(a) Of the lower neiiron. varieties of facial spasm 
mention has already been made of the muscular tremor 
which occasionally occurs as a sequela of peripheral facial 
paralysis (p. 101). There is also the ''tic douloureux?” 
which is a reflpx spasm that sometimes accompanies 
severe trigeminal neuralgia, but which from its title 
must not be confused with . the true tics which are 
of mental origin. Spasm may also be sometimes pro- 
duced by irritation of the trunk of the facial nerve, e.g. 
by tumours, meningeal inflammation, or disease of bone. 

Another form is a chronic fibrillary tremor which 
begins with a mere flickering of fibres of a muscle, often 
those of the orbicularis palpebrarum, and then gradually 
spreads over that half of the face. At first there may 
be long periods of intermittence, but later, as the con- 
dition progresses, the patient is hardly ever free. The 
spasms undoubtedly vary to some extent with the 
health of the patient, especially in the earlier stages of 
the trouble, but the disease is very intractable, and 
drugs, electrical methods, and massage are all usually 
powerless to produce any beneficial result. Injection 
of alcohol into the trunk of the facial nerve has been 
carried out in some cases as a means of arresting the 
spasm. The immediate result is facial paralysis with 
cessation of tremor, but the chief drawbacks to this 
method are (1) that a permanent paralysis may possibly 
be produced, and (2) that with the recovery of the 
nerve the tremor is likely to return. It is, therefore, a 
method to be practised only after careful consideration. 

(&) In the upper ueurou any irritation of cortical 
origin may produce a spasm, and the writer recently 
had such a case under observation in which the earliest 
sign of a tumour of the facial area of the cortex was a 
slight paroxysmal spasin of the kind, 

(c) Spasms of tunetional nature are of mental origin 
and come into the categories of hysteria and tics, which 
are considered elsewhere. 

Occasionally chronic facial spasms are left as the 
result of chorea. 
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VI. THE EIGHTH OE AUDITOEY NEEVE 

Anatomical. — ^The auditory nerve consists of two 
elements — (1) tlie cochlear nerve, (2) the vestibular nerve; 
^ 1. The cochlear nerve, on which situated the 
ganglion spirale, divides directly into branches to (1) 
the macula acoustica of the saccule, (2) the ampulla 
of the posterior semicircular canal, (3) the organ of 
Corti in the cochlea. Centrally, the fine fibres of the 
cochlear nerve end in a ganglion in intimate relation 
with the restiform body, which may be described as 
consisting of two parts : (a) tuberculum acousticum, or 
lateral cochlear nucleus ; (b) ventral cochlear nucleus. 

Central connections of the cochlear nerve. — From the 
cells of these nuclei two tracts arise : a ventral tract, 
composed of the fibres of the corpus trapezoides, and a 
dorsal tract, represented by the striae acousticse. These 
tracts cross the middle line, decussating with the corre- 
sponding fibres of the opposite side, and then the strand 
turns upwards to become the lateral fillet ; the fibres 
of the lateral fillet end in the inferior quadrigeminal 
body and the corpus geniculatum internum, and from 
the latter a tract proceeds to the cortex of the superior 
convolution of the temporal lobe. But it should be 
noted that certain internodes are situated in the corpus 
trapezoides and the lateral fillet, of which the most 
important is the superior olive, by means of which a 
communication is established with the nuclei of the 
3rd, 4th, and 6th nerves. In this way the organ of 
hearing is brought into connection with the nuclei which 
preside over the movements of the eyeballs. 

The succession of neurons which build up the sensory 
chain linking the organ of hearing to the cortex are 
therefore — 

(1) Bipolar cells of the ganglion spirale. 

(2) Neurons of the terminal cochlear nuclei. 

(3) Neurons of the superior olive and nucleus of 

lateral fillet. 

(4) Neurons of the corpus geniculatum internum. 
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2. The vestibular nerve, on which is the vestibular 
ganglion, enters the brain on the mesial side of the 
ventral cochlear nucleus ; its fibres end in three nuclei 
of termination : (a) principal dorsal nucleus, (h) nucleus ^ 
of Deiters, and \c) perhaps “ nucleus of descending ^ 
root.” 

Central connections of the vestUmlar nerve . — Their 
connection with the nucleus of Deiters brings the fibres 
of the vestibular nerve into relationship with other 
parts of the mechanism of equilibration, for Deiters’ 
nucleus constitutes an internode in the path of those 
fibres which connect the cortex and roof nuclei of the 
cerebellum with the motor apparatus of the spinal 
cord ; it also receives fibres through the vestibular nerve 
from the labyrinth of the ear, and sends fibres into the 
posterior longitudinal bundle, through which, in all 
probability, it influences the nuclei of the ocular nerves. 

Lesions of the auditory nerve. — ^The chief symp- 
toms of disorder of the auditory nerve are deafness, 
tinnitus, and vertigo (Chapter LV.). The nerve is very 
liable" to injury, often in conjunction with the facial, 
from the pressure of tumours, especially those growing 
at the cerebello'pontine angle, and it may also be 
damaged along with the facial in fractures of the base 
of the skull. 

Atrophy of the auditory nerve sometimes occurs in 
locomotor ataxy. 

VII. THE GLOSSO-PHARYNaEAL AND VAGUS 
NERVES 

Anatomical. — The motor or efierent fibres spring 
from the dorsal motor nucleus and the nucleus ambiguus, 
lying deeply in the substance of the medulla ; these 
fibres join the vagus and glosso-pharyngeal nerves. 

The afferent fibres of the glosso-pharyngeal and 
vagus end in the dorsal nucleus and in the funiculus 
sohtarius. 

The glosso-pharyngeal or 9th nerve emerges from 
the upper part of the medulla oblongata, and leaves 
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the cranium by the jugular foramen. It then appears 
in the intervals between the internal jugular vein and 
the internal carotid artery, and is directed downwards 
and forwards to the tongue. It distributes branches to 
the mucous membrane of the tongue, pharynx, and 
middle ear, as well as to the stylo-pharyngeus and 
possibly to the middle constrictor of the pharynx. 

The vagus or 10th nerve, which also leaves the skull 
by the jugular foramen, is directed downwards in the 
carotid sheath, and enters the thorax and abdomen. 
Each vagus is connected with the following cranial 
nerves : spinal accessory, glosso-pharyngeal, facial, and 
hypoglossal ; also with some spinal nerves, and with 
the sympathetic in the neck, thorax, and abdomen. 

Lesions of the glosso-pharyngeal. — The exact 
functions of this nerve are not known, owing to the 
rarity of cases of isolated paralysis, since it is intimately 
connected with the fibres of the vagus. Sense of taste 
may be impaired in the posterior third of the tongue, 
and there is some difficulty in swallowing, owing prob- 
ably to^ paralysis of the stylo-pharyngeus. 

Lesions of the vagus. — ^Afiections of the nuclei 
in the medulla are accompanied by unilateral or bilateral 
palsies. Lesions of one nerve cause unilateral paralysis 
of the soft palate and larynx (probably through 
spinal accessory fibres), as is shown by the uvula being 
drawn over to the healthy side on phonation and by 
one vocal cord assuming a position nearly midway be- 
tween abduction and adduction — ^the so-called cada- 
veric position.’’ The paralysed cord moves during 
neither phonation nor respiration, but, on phonation, 
the healthy cord moves over the middle line to meet it. 
Owing to their length, one or other vagus nerve is par- 
ticularly- likely to be damaged, and the left recurrent 
laryngeal, which winds round the arch of the aorta, is 
especially apt to sufier from pressure of aneurysms. 
In this case the paralysed cord assumes the position 
described above ; the voice is hoarse and weaker than 
usual, the cough is harsh, and the power of coughing is 
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much diminished owing to the inability to bring the 
cords firmly together. 

The fibres to the abductors of the vocal cords are^ 
more easily damaged than those to the adductors ; hence, 
in the earlier stages, before the paralysis is complete, ^ 
the unantagordzed adductors are apt to draw the cord 
to the middle line (Semon) till they, in .their turn, lose 
their function, and the cord swings into its position of 
complete paralysis. During the stage in which one 
abductor only is afiected there are no definite symptoms 
to draw the patient’s attention to his throat ; the move- 
ments of the healthy cord are sufficient for ordinary 
respiral ion, and, since the two cords can meet in the 
middle line, vocalization is not seriously interfered with. 
This stage of the paralysis is therefore likely to remain 
undiscovered unless a systematic examination of the 
larynx is made. 

Both cords may be paralysed if the nuclei of the 
nerves are diseased, in which case the voice and the 
power to cough are both completely lost. 

In paralysis of both abductors the cords come to- 
gether in the middle line, and they do not separate 
during inspiration. The voice and power of coughing 
are but little afiected, but there is obstruction to 
respiration, which shows itself by loud stridor. 

If the abductor is paralysed on one side only, the 
cord on that side will approach the middle fine, but 
there will be no definite symptoms so long as the move- 
ments of the other cord are freely carried out. This, 
as already mentioned, is apt to occur from pressure 
on the recurrent laryngeal before the adductors are 
paralysed. 

In adductor paralysis the cords cannot be brought 
together, and the voice is lost. This form of paralysis 
is usually only partial, and is the form which commonly 
occurs in hysteria, when the cords cannot be voluntarily 
brought together for phonation, but usually move freely 
for coughing, and therefore the patient may be able 
to cough although the voice is lost. 
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Spasm of the muscles oi the larynx may occur from 
central or peripheral irritation. 

The result, of general laryngeal spasm is closure of 
the glottis owing to the predominating power of the 
adductors. One of the commonest iorms of laryngeal 
spasm occurs in rickety children, under the name 
of ^ laryngismus stridulus. The attacks, which occur 
chiefly at night, are characterized by acute dyspnoea, 
which lasts for some seconds, followed by loud crow- 
ing inspirations as relaxation of the muscles takes 
place. 

Laryngeal spasm occurs also in epilepsy and occa- 
sionally in hysteria. It may be induced, too, by local 
irritation, such as from foreign bodies or from tuber- 
culous or sj^hilitic ulceration of the larynx. 

The respiratory and cardiac rhythms may also be 
modified from disease of the vagus. 

VIII. THE ELEVENTH OE SPINAL ACCESSOEY 
NEEVE 

Anatomical. — ^The spinal accessory nerve con- 
sists of two divisions. The spinal division arises by a 
series of filaments from the cells of the anterior horns 
from the 1st to the 5th cervical segments, and passes 
upwards through the foramen magnum to join the 
accessory portion, in company with which it leaves 
the skull by the jugular foramen, and,' after passing 
either in front of or behind the internal jugular vein 
and perforating the sterno-mastoid, crosses the pos- 
terior triangle of the neck, to end in the trapezius. 
It supplies this latter muscle as well as the sterno- 
mastoid. 

The accessory division is to be regarded rather as an 
extension of the vagus. It arises from nuclei in con- 
tinuation with those of the vagus, and, after passing out 
of the skull with the spinal portion, leaves it to return 
again to the vagus ; and it ultimately supplies fibres to 
the pharyngeal and superior and recurrent laryngeal 
nerves. 
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The spinal accessory, like the vagus, is apt to be 
compressed by tumours and to have its nuclei aSected 
in bulbar lesions. 

The results of paralysis of the spinal portion are loss^ 
of power and washing of the sterno-mastoid and upper ^ 
part of the trapezius. 

Paralysis of one sterno-mastoid gives rise to diffi- 
culty in rotating the head to the opposite side, and 
when power is lost in both there is a tendency for the 
head to fall back. 

When the upper and middle fibres of the trapezius 
are paralysed the movements of shrugging the shoulders 
and raising the arm above the horizontal position are 
impaired, but the latter movement, though weakened, 
can still be accomplished by means of the serratus 
magnus. 

When the lower fibres are paralysed the position of 
the scapula is altered, so that the vertebral border stands 
out prominently, as in paralysis of the serratus magnus, 
and there is also some loss of power to rotate the arm 
backwards. 

The sterno-mastoid and trapezius often sufier to- 
gether, but the nerve is sometimes affected after it has 
left the sterno-mastoid, in which case the trapezius 
suffers alone. 

The sterno-mastoid and trapezius receive fibres also 
fiom the 2nd and from the 3rd and 4th cervical nerves 
respectively. 

IX. THE TWELFTH OR HYPOGLOSSAL NERVE 

Anatomical. — ^This nerve arises from a nucleus 
situated in the floor of the 4th ventricle, and its fila- 
ments appear on the anterior surface of the medulla 
near the middle line, whence, uniting into a trunk, they 
pass through the anterior condyloid foramen. 

The muscles chiefly affected in lesions of the 
b^ypoylossal are those of the tongue. 

Lesions of the nucleus of the fibres of the nerve 
cause loss of power, perhaps at first only showing itself 
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by indistinct pronunciation of certain letters, and later 
by paralysis so that the tongue cannot be put out or 
thrust into either cheek. As the muscle atrophies the 
mucous membrane becomes thrown into folds (Fig. 21). 

When the muscles of one half of t|ie organ are weak- 
ened the tongue, if protruded, will deviate towards the 
weakened side. 

The nerve supply of the orbicularis oris, though 
running in the trunk of the facial, appears to come from 



Fig. 21.— Atrophy of the tongue muscles, 
the wrinkled surface. 


the hypoglossal nucleus, and hence paralysis of the lips 
of nuclear origin is liable to accompany that of the 
tongue, as, for instance, often happens during the 
course of progressive bulbar paralysis. 

The hypoglossal nucleus is especially liable to be the 
seat of degeneration in progressive bulbar paralysis ; 
it may also be afiected in syringomyelia of the medullary 
region and by the pressure of tumours. 

At the base of the skull, meningitis and tumoitrs 
m^y compress the nerve trunks. 


CHAPTER XII 

PARALYSES OF THE UPPER LIMB 

Anatomical. — The brachial plexus is made up of the 
5th, 0th, 7th, and 8th cervical roots, together with 
the 1st dorsal root. The fibres of the roots enter 
into the composition of different nerve trunks, so 
that the distribution of the paralysis from a root 
lesion differs from that due to a lesion of a peripheral 
nerve. 

It is thus necessary, for purposes of localization, to 
distinguish between paralyses of root distribution and 
those of peripheral nerve origin. 

The subjoined table is a copy of that compiled by 
Wilfred Harris* as the result of stimulation of nerves 
in operation cases, of observations on pathological 
conditions, and of dissections of the plexus. Harris 
points out that certain variations may be met with 
through plexuses being shifted either up or down. If 
the plexus is a high one (i.e. prefixed) [it receives a 
branch from the 4th cervical nerve with some curtail- 
ment of the branches from the lowest roots. If, on 
the other hand, the plexus is a low one (i.e. postfiied) 
there will be no branch from the 4th cervical nerve, 
and the roots at the lower end will be of large size. 
These difierences entail shght variations in the distri- 
butions of the roots. The table is from a prefixed 
type of plexus. 

“ The True Form, of the Brachial Plexus and its Motor Dis- 
tribution, ” Joum, of Amt. and J^hys., July, 1904. 

Ill 
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Motor Root Supply op Muscles op Upper Extbemits 
(Wilfred Harris) 

PREFIXED TYPE OF PLEXUS 


NERVE ROOTS 

4-5t]l 0. . 

6th 0. . . 


5-6th C. . 

5- 6-7th 0. . 

6- 7th 0. . 


6-7-8th 0. . 


7-8th 0. 


8th C.-lst D. 


1st D, , . 


MUSCLES 

Deltoid. 

Teres minor. 

Supraspinatus. 

Infraspinatus. 

Rhomboids. 

kSubclavius. 

Biceps. 

Brachialia anticus. 

Supinator longus. 

Supinator brevis. 

Pronator radii teres. 

Extensor carpi radialis longior. 
Extensor carpi radialis brevior. 

Clavicular pectoral. 

Subscapularis. 

Triceps. 

Serratus magnus. 

Teres major. 

Ooraco-brachialis 

Pectoralis major (sternal). 
Latissimus. 

Extensor carpi ulnaris. 

Flexor carpi radialis. 

Flexor carpi ulnaris. 

Pectoralis minor. 

Extensor ossis metacarpi pollicis. 
Extensor primi internodii pollicis. 
Extensor communis digitorum. 

Extensor secundi internodii pollicis. 
Extensor indicis. 

Extensor minimi digiti. 

Pronator quadratus. 

Palmaris longus. 

Flexor sublimis digitorum . 

Flexor longus pollicis. 

Flexor profundis digitorum. 

Thenar muscles. 

Lumbricals. 

I Interossei. 

Hypothenar muscles. 
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It is occasionally possible,. in cases of injury of tbe 
cord, to analyse further the relative positions of the 
segments from which the muscles are innervated; I 
have recorded cases* from which it appears that the 
extensors and flexors of the wrist are situated at a higher 
level of the cord tlian the long flexors and extensors of 
the Angers and thumb, and, further, that the extensors 
of the wrist are represented at a higher level in the cord 
than the flexors of the wrist. 

The motor and, of course, in many cases the sensory 
roots are especially liable to sufler in injuries of the 
spinal column, e.g. fractures and dislocations, and 
Earquhar Buzzard has shown that uniradicular palsies 
apparently depending upon a vascular lesion may 
sometimes occur. The whole or part of the brachial 
plexus may be severely injured by dislocations of the 
head of the humerus, or in elderly people it may be 
subject to inflammations which appear to be of a rheu- 
matic or gouty nature. 

The peripheral nerves may be crushed or severed, 
they may sufler as part of a more generalized neuritis, 
or they may be injured by continual pressure as from 
•the use of crutches. 

Paralyses of the Brachial Plexus 

Eor purposes of classification, the paralyses of the 
brachial plexus may be grouped in three divisions, 
though, of course, they are often mixed: 

1. Paralyses of the upper type, in which the loss 
of power corresponds to the distribution of the 5th 
cervical root. 

2. Paralyses of the lower type, in which the 
weakness chiefly follows the - supply of the 1st 
dorsal root. 

3. Paralyses of the intermediate type, in which 
the fault lies in the 6th, 7th, and 8th cervical roots. 

The 5th cervical root, owing to its anatomical posi- 
tion, is the one likely to sufler most when the neck and 
* Brain ^ Part Ixxxv., 1899* 

I 
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a cervical rib — ^wbicb, as shown by the X-rays, is not 
an uncommon occurrence — ^is necessarily the cause of 
tjie symptoms. 

"Where sensory disturbance alone is complained of, 
the condition must be difierentiated fiom those symp- 
toms of tingling, pain, and numbness often known as 
acroparcBsthesia, which are frequently complained of by 
women and appear to depend upon vaso -motor derange- 
ment quite independently of any gross anatomical 
lesion. 

Assistance in arriving at a conclusion will be derived 
from observation of the distribution of the symptoms. 
"When a cervical rib is the cause the sensory disturbance 
will tend to be distributed over a root area, usually that 
of the 1st dorsal; while in acroparsesthesia of general 
origin the symptoms are more widely distributed and 
often occur in both arms and possibly in the legs as well. 
When wasting of the small muscles of one hand is the 
prominent symptom the possibility of progressive mus- 
cular atrophy or syringomyelia has to be thought of, 
and here the escape of certain small muscles of the 
thumb in the cervical rib cases, and the distribution 
and nature of the sensory changes, are points that will 
be of assistance. 

The most conclusive cases are those in which wasting 
and sensory changes of gradual onset are associated 
with the presence of a cervical rib and are confined to 
the distribution of the 1st dorsal root. 

Lesions o£ peripheral nerves. — ^Lesions of nerves 
below the level of the plexus give rise to symptoms of 
peripheral nerve distribution. The accurate investiga- 
tion of these is of the greatest importance in view of 
the surgical procedure which is so often required for 
their cure. The signs of injury to a peripheral nerve 
may be summarized briefly as follows : — 

1. Movement — ^The motor efiects of a peripheral 
nerve injury are those already described under the 
heading of Lower Motor Neuron Lesions, and can be re- 
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cognized by (1) loss of power, (2) muscular wasting, 
(3) loss of reflexes in the aflected area, (4) changes in 
the electrical reactions, (5) late deformities. ' ^ 

2. Sensation , — ^The three peripheral sensory systems 
for {a) light touch, (6) pain, and (c) deep sensibility, 
described at p. 11, must all be carefully tested, and it 
must be remembered that the areas over which these 
are aflected by no means necessarily correspond with 
one another. Thus, when a peripheral nerve such as 
the ulnar is severed, there will be no loss of deep sensi- 
bility unless the tendons along which the nerves for 
deep sensibility run are also severed, and so it is possible 
for the patient to recognize pressure sensations when he 
cannot feel those of light touch. Moreover, Head has 
shown that the proportionate eflects on the diflerent 
peripheral sensory systems vary according as to whether 
the lesion is nearer the periphery or the cord. 

The more distal the peripheral lesion — ^i.e. the nearer 
it is to the hand or foot, as in the case of division of the 
median or ulnar nerves — ^the greater will be the extent 
of the loss to light touch as compared with that of pin- 
prick. 

As the position of the lesion gets nearer the central 
nervous system, as in lesions of the brachial plexus, 
the loss of the sensation to pin-prick increases in area 
until it coincides with that of touch, while on the central 
side of the plexus, as in a lesion of the posterior roots, 
the area of loss to pin-prick may actually exceed the 
extent of that for light touch. The proportionate area 
between loss of pin-pribk and of light touch may thus 
form an important guide to the position of the lesion. 

The circumflex nerve. is often injured from lesions 
in the neighbourhood of the shoulder- joint, with resulting 
paralysis of the deltoid and anaesthesia over the part 
which the nerve supplies. 

In dislocations of the shoulder- joint the nerve is 
often stretched, and it is common, even after the dis- 
location has been reduced quite quickly, to find some 
weakness of the deltoid, as shown by inability to raise 
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tlie arm to tlie horizontal position (Eig. 22). In other 
cases, especially those of subglenoid dislocation, the 



Eig. 22. —Paralysis of the deltoid. ITote the position which the 
patient assumes in endeavouring t<^ raise Ms arm. 


whole plexus may be severely contused, and if the head 
of the bone is not replaced within a reasonable time the 
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results may be disastrous. In sucb. cases the arm is 
completely paralysed, the muscles waste rapidly, and 
the skin assumes the characteristic glossy appearance., 
There is usually agonizing pain, with varying degrees of 
anaesthesia, and soften intense hyperaesthesia. Massage'^ 
and electrical treatment must be given regularly, al- 
though at first, on account of the pain, both have 
frequently to be administered very lightly ; voluntary 
movements must be encouraged with the first sign of 
returning power; 

For the pain, local sedatives are often useful, while, 
internally, phenacetin and similar drugs axe beneficial. 
In many cases morphia is required, if only to produce 
the sleep that it may be otherwise impossible to obtain. 
In one case in which the pain was excruciating, some 
rehef was obtained by rapidly alternating applications 
of heat and cold. 

Recovery in these severe cases is very slow, but 
may in the end be complete, provided methods of treat- 
ment are conscientiously carried out by the patient for 
a long time. One of the worst cases which the author 
had under his care got quite well after about three 
years. 

The peetoralis major, which obtains its nerve 
supply from the external and internal anterior thoracic 
nerves, is an important muscle to examine. It consists 
of an upper and a lower division, and its action, which 
is chiefly to adduct the arm, can be shown by holding 
out the arms horizontally in front of the chest and 
then pressing them towards the middle line against 
resistance. 

The lower division of this muscle is particularly 
liable to early atrophy in pseudo-hypertrophic para- 
lysis ; it is also sometimes absent at birth (Fig. 23). 

The long or posterior thoracic nerve (nerve of 
Bell). — ^Injury or disease of this nerve results in para- 
lysis of the serratus magnus. The chief functions of 
this important muscle are (1) to fix the sca'pula, so that 
other muscles may take their action from it, and (2) to 
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rotate the scapula (in conjunction with, the trapezius) 
when the arm is raised above the shoulder. 



Pig. 23. -Absence (congenital) of the pectoralis nmjor on the 
right side. {From, a ca$& under the care of Mr. T. H. KbUockO 

When the serratus is paralysed the scapula can no 
longer be fixed, and when the arm is raised it rotates 
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so that its vertebral border projects and presents the 
wing-like appearance seen in the illustration (Fig. 24), 
Owing to this want of fixation the power of pushing is 
also greatly impaired. The diminished power of rotat- ' 


i 


. ti'-r 


Fig. 24.— Paralysis of the serratus magnus. Note’ the 
“ winging ” of the vertebral border of the sea, pula 
when the arm is raised. 

ing the scapula is seen on attempting to raise the arm 
above the level of the shoulder, which movement, in the 
absence of the serratus magnus, is imperfectly performed 
by the trapezius. JThe efiects of paralysis of the serratus 
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magnuiS* may sometimes be confused witb those due to 
paralysis of the lower part of the trapezius. The 
vertebral border of the scapula stands out unduly in 
both, but, in the absence of serratus magnus paralysis, 
the deformity disappears when the ^scapula is rotated 
by raising the arm above the head. 

There may also be some difficulty in estimating the 
power of the serratus magnus when the deltoid is para- 
lysed, so that the arm cannot be raised high enough to 
demonstrate the ability or inability to rotate the scapula. 
In these circumstances, Duchenne has shown that 
paralysis of the serratus magnus can be demonstrated 
by making a forward movement of the shoulder : if 
the muscle is acting, the lower angle of the scapula is 
moved forwards and outwards; while if it is paralysed, 
the spinal border does not move except to become 
rather more prominent through some rotation on its 
vertical axis. 

Afiections of the long sub scapular nerve result 
in paralysis of the latissimus dorsi. Contraction of 
this muscle can be shown by adducting and depressing 
the arm against resistance. 

C. E. Beevor * has pointed out that while only one 
latissimus dorsi acts in a voluntary adductor move- 
ment of the arm, the two muscles act together in such 
involuntary movements as coughing and sneezing. 
In cases of hemiplegia it may be possible to show 
loss of power of the muscle to perform voluntary move- 
ments while those for involuntary ones are preserved, 
just as, in the face of a hemiplegic, the corner of 
the mouth will not move voluntarily, but will do so 
in the expression of emotions such as laughing and 
crying.^ 

Beevor suggested that a knowledge of this double 
action might at times be useful in differentiating diseases 

* Brit, Med. Journ., 1898, ii. 976. As pointed out by Hugblings 
Jackson, the upper pait of the trapezius acts in a similar manner ; 
the highest fibres act unilaterally to elevate the shoulder and bilater- 
ally when called into play to assist in respiration. 
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of tlie brain from those of tlie cord and peripheral nerves, 
for whereas in cerebral lesions the involuntary bilateral 
movements might be preserved, in trouble at the peri- 
phery all movements would be lost. He has further 
shown that, though the latissimus has generally been 
considered to be a muscle of inspiration, its chief action 
is in reality expiratory in character. 

The musculo-spiral nerve, the longest ofishoot 
from the brachial plexus, is derived from the posterior 
cord. At first situated behind the third part of the 
axillary artery and the commencement of the brachial, 
it then winds round the back of the humerus in the 
musculo-spiral groove between the external and in- 
ternal heads of the triceps, and appears upon the outer 
aspect of the arm, between the brachialis anticus on 
the inside and the supinator longus and the extensor 
carpi radialis longior on the outside ; opposite the ex- 
ternal condyle of the humerus it divides into the pos- 
terior interosseous and the radial nerve. The musculo- 
spiral nerve supplies the three heads of the triceps, the 
supinator longus, the extensor carpi radialis longior, 
the brachialis anticus (in part), the anconeus and the 
subanconeus. 

The musculo-spiral nerve m^y be. injured by pene- 
trating wounds from bullets or other weapons. It is 
also apt to be compressed by callus resulting from 
a fracture of the shaft of the humerus, especially in the 
neighbourhood of the musculo-spiral groove. On the 
inner side of the arm the nerve may be injured by 
the pressure of crutches or by the pressure induced by 
the arm hanging over a chair or other hard, resisting 
object, especially if the patient is under the influence of 
alcohol or other narcotic. The wrist-drop which some- 
times occurs after the arm has been lain on during 
heavy sleep is generally attributed to injury of the 
nerve, but it seems probable, as suggested by Eobert 
Jones, that in many such cases the paralysis may be 
due to overstretching of muscles rather than to injury 
of the nerve. ^ * 
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The fibres of the nerve, with the exception of those 
going to the supinator longus, ‘are especially liable to be 
afiected in chronic lead-poisoning. {Bee p. 149.) 

Injury to the musculo-spiral causes weakness of the 
extensor muscles of the forearm andegives rise to wrist- 
drop, and weakness of extension of the fingers at the 
metacarpo-phalangeal joints, with which, according to 
the position of the lesion, there may be associated a 
paralysis of the triceps. 

The posterior interosseous nerve winds round the neck 
of the radius in the substance of the supinator brevis 
(which it supplies) to reach the back of the forearm, 
and then runs down between the superficial and deep 
extensors on the back of the forearm ; these it 
innervates. 

The radial nerve is purely sensory, and is distributed 
to the dorsal aspect of the thumb as far as the bed of 
the nail, and to a varying extent of surface on the back 
of the index, middle, and ring fingers. The overlapping 
of this nerve with the external cutaneous branch of 
the musculo-spiral is, however, such that no definite 
anaesthesia usually follows a lesion of the radial unless 
the external cutaneous branch is at the same time 
afiected. 

The ' prognos is of a paralysis from temporary pressure 
on the niusiSiro^spiral trunk is usually favourable. A 
few days or a week generally suffices to restore power, 
but sometimes a much longer period is required, and 
recovery appears to be a distinctly slower process in 
elderly people. During treatment great care must be 
taken to keep the paralysed muscles in a state of 
relaxation. In other cases the outlook depends upon 
the nature and extent of the injury which the nerve 
has received. 

The ulnar nerve, arising from the inner cord of 
the brachial plexus, runs along the inner side of the 
arm, and enters the forearm by passing between the 
internal condyle of the humerus and the olecranon. 
& the forearm it runs down upon the surface of the 



ULNAE NERVE 


125 


flexor profundus digitorum between tlie flexor carpi 
ulnaris on the inside and the flexor sublimis digitorum 
on the radial side ; in the lower two-thirds of the fore- 
arm it is closely associated with the ulnar artery, lying 
upon the ulnar sid^ of the vessel. It passes in front of 
the anterior annular ligament and divides into a super- 
ficial and a deep portion. In the forearm it innervates 
the flexor carpi ulnaris and the ulnar half of the flexor 
profundus digitorum, and it often gives off its dorsal 
cutaneous branch as high as the middle third of the 



Fig. 25.— Distribution of the sensory nerves in the hand. 

{After BernhardL) 

forearm, which supplies the ulnar portion of the dorsum 
of the hand, an^ the dorsal aspect of the inner one and 
a half digits as far as the middle of the phalanges. 

The nerve also supplies most of the intrinsic muscles 
of the palm, namely, the seven interossei, the two inner 
lumbricals, the three muscles of the hypothenar emi- 
nence, the two adductors of the thumb, and the deep 
head of the flexor brevis pollicis ; it supplies, too, the 
skin over the palmar aspect of the inner one and a half 
digits, sending branches on to the dorsum as far up as 
the middle and second phalanges. 
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The results of ulnar paralysis (Fig. 26) are loss of 
power, with wasting of the muscles mentioned above; 
Weakness of the interossei shows itself by inability to 
separate the fingers in the horizontal plane, and the 
wasting becomes obvious from the hollows between the 
metacarpal bones, especially the concavity of the radial 
side of the first metacarpal, due to loss of substance of 
the first dorsal interosseous (the abductor indicis). The 
slight degree of abduction of the index and little fingers 
which can still be performed by the extensors and lum- 



Fig. 26 .~Ulnar paralysis. Note the “ claw-hand ” shape, and 
the hollow caused by the wasting of the first interosseous 
(abductor indicis). 


bricals must not be mistaken for the action of the 
interossei. 

Loss of adduction of the thumb, i.e. the movement 
of the thumb which brings its ulnar border alongside 
the metacarpal bone of the first finger, can be shown 
by asking the patient to press something between the 
ulnar border of the thumb and the first finger. Weak- 
ness of this movement indicates loss of power of the 
adductor and inner head of the flexor brevis pollicis, 
and a hollow over the site of these muscles is often 
visible. Abduction of the index and little fingers can 
be performed to a limited extent by their extensor 
tendons, and the contraction of the first lumbrical in 
the first space may be mistaken for that of the ab- 
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ductor indicis. After paralysis has lasted for some time 
the hand tends to assume the claw position {main 
en grijfe), which must be distinguished from Volkmann’s 
contracture {see p. 131). 

The extent to which anaesthesia is produced by 
injuries of the uliiar nerve differs according as the 
lesion is situated above or below the origin of the dorsal 
cutaneous branch. When the injury is above the 



origin of the dorsal branch the loss of sensation is dis- 
tributed over the ulnar side of the hand, including the 
whole of the little and half the ring fingers (Pig. 27). 
When, however, the nerve is injured just above the 
wrist — ^the most frequent site of injury — ^the dorsal 
branch escapes, and the extent of the anaesthesia will 
consequently be much less, the patient retaining sensa- 
tion over the proximal parts of the dorsal aspects of 

* In this diagram, and in Figs. 28 and 29, the area included within 
the firm line is that of insensibility to light touch ; the shaded area, 
that of insensibility to prick as well as to light touch. 
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the ring and little fingers while the peripheral por- 
tions *of these digits are anaesthetic (Fig. 28). In both 
cases the area of anesthesia, as seen in the figures, is 
more extensive to light touch than to painful stimuli, 
owing to the overlapping which takes place in the 
fibres for the latter. 

The impulses for deep sensibility are conveyed along 
the nerves of muscles and tendons, and unless these latter 




Fig. 28.— Loss of sensibility following division of the ulnar 
nerve below its dorsal branch. (iS/ierren, in Choyce^s 
System of Surgery.) 

See footnote on p. 127. 


are injured the patient will be able to recognize the 
sensations of passive positions, deep pressure, and the 
vibrations of a tuning-fork. 

Being less exposed, the median nerve is less liable 
to injury than the ulnar, but may be damaged in fractures 
and dislocations of the humerus. It is most frequently 
injured just above the wrist by wounds caused by such 
accidents as the bursting of bottles or thrusting the arm 
through a window. 
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The median nerve arises by two heads, one from the 
outer and the other from the inner cord of the brachial 
plexus. The nerve is first situated on the outer side of 
the axillary and the brachial arteries, but in the middle 
of the arm it crosses the latter vessel from without 
inwards, and runs down on the inner side as far as the 
elbow. It passes between the two heads of the pro- 
nator radii teres, being separated from the ulnar artery 
by the deep head of the latter muscle, and then con* 
tinues straight down the forearm between the flexor 
sublimis and flexor profundus digitorum muscles ; just 
above the anterior annular ligament it lies exactly 
posterior to the palmaris longus tendon, if this is present. 
It passes behind the anterior annular ligament enveloped 
by the synovial sheath which is wrapped round the ten- 
dons of the flexors of the fingers, and, reaching the palm, 
divides to supply the muscles of the thenar eminence, 
viz. the abductor pollicis, the opponens pollicis, and the 
superficial head of the flexor brevis pollicis. It inner- 
vates the two outer lumbricals, and supplies the skin 
over the palmar aspect of the radial side of the hand, 
over the front of the thumb, the index, middle, and 
half the ring fingers, and over varying portions of the 
dorsa of the same. 

In the forearm the median supplies all the muscles 
arising from the internal condyle, .except the flexor 
carpi ulnaris; through its anterior interosseous branch 
it innervates the deep muscles of the forearm, viz. the 
flexor longus pollicis, the pronator quadratus, and the 
outer half of the flexor profundus digitorum (the inner 
half of the latter muscle deriving its nerve supply from 
the ulnar nerve). 

In cases of lesion of the median nerve there will be 
loss of power in the muscles supplied by the nerve, 
and anaesthesia over the area of skin which it innervates ; 
but the action of some of the muscles to which the 
median is distributed may be closely simulated by others 
drawing their nerve supply from a difierent source. It 
may be impossible to tell from inspection whether a 
J 



130 DISEASES OF THE NERVOUS SYSTEM 

particular movement is produced by the opponens 
pollicis or by the adductors and flexors of the thumb. 
Palpation over the insertion of the former muscle into 
the metacarpal of the thumb is the only way to avoid 
errors in these cases. (Sherren.) 

Beevor has pointed out that true abduction of the 
thumb takes place in a plane at right angles to that of 
the palm. This is the action of the abductor pollicis. 




Pig, 29,— Loss of sensibility following division of the median 
nerve. (S/ierren, in Choyce's System of S^lrQeTy.} 

See footnote on p. 127. 

and is but feebly imitated by the extensor ossis meta- 
carpi pollicis, when some extension accompanies the 
movement. 

Sensation to light touch is abolished over the area 
of skin supplied by the nerve, but the extent to which 
sensation to pin-prick is lost varies, and is usually much 
less than that of touch. (Fig. 29.) Presence or loss of 
deep sensibility will depend upon the integrity or other- 
wise of the tendons along which the^nerves for this form 
of sensation run; 
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Volkmakn’s Contracture, or Ischaemic Paralysis 

This form of paralysis was first described by Yolk- 
mann in 1875, and is characterized by a contraction 
of the forearm muscles, which causes contraction of 
the fingers and sometimes also of the wrist. 

Etiology. — The affection usually arises during 
treatment for fracture in the region of the elbow- joint, 
especially in connection with fractures of the lower end 
of the humerus, or a separation of the lower epiphysis 
of that bone. Undue fressure by splints and tight band- 
aging appears to play the most important part in the 
production of the contracture, as is evidenced by the 
fact that in a large number of the cases the splints 
exercised sufficient pressure to cause sloughing. It is 
not so much that the splint is applied too tightly at 
first, as that no allowance is made for the swelling that 
is likely to ensue in the next few days. 

Prolonged obstruction to the circulation by an 
Esmarch’s bandage, injury to the brachial artery, rup- 
ture or severe contusion of the flexors, and prolonged 
suppuration in the muscles have also been assigned 
as causes of the contracture. 

The condition is most frequently met with in children. 

Symptoms. — The chief characteristics are hard- 
ness of the muscles, followed by contraction of the flexors 
of the forearm, causing flexion of the fingers, and some- 
times of the wrist ; and in severe cases the forearm is 
fully pronated and fixed in this position. When the 
wrist is flexed it may be possible to uncoil the fingers to 
a varying degree, but as soon as the wrist is extended 
the pull of the tightened flexors is felt, and the hand 
again assumes a claw-hke aspect, the metacarpo-phalan- 
geal joints being in a condition of hyperextensicn and 
the ndddle and terminal phalanges clenched in extreme 
flexion. (Figs. 30, 31g) . 

Pathology. — ^The exact nature of the condition is not 
quite clear, and the term ischsemio ” has been applied 
on the supposition that the pressure of the splints 
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induces tlie changes by arresting the circulation in the 
’muscles. The rapidity with which the symptoms show 
themselves, together with the fact that in ^ some cases 
there are no alterations in the electrical reactions and 
no anaesthesia, supports the hypothesis that the lesion 
is primarily one of muscular rather than of nervous 
origin. The pale, firm, fibroid condition of the muscles 
is also in favour of this view, and the very early onset 
of the contracture in some cases, supervening even in 
a few hours, suggests the presence of some coagulation 
process or local “ rigor mortis ” of the compressed fibres 
as the pathological condition rather than a myositis, 
though this very early onset m>iy possibly be due to 



Fig. 30.— Position of band in an early stage of ischsemic 
paralysis. 


nerve spasm. On the whole, an inflammatory con- 
dition of the muscular fibres seems the most likely 
cause of the contracture. 

In some cases electrical changes and anaesthesia 
have been observed, but this fact does not necessarily 
invalidate the hypothesis that the disease is of muscular 
origin, for it is quite possible for injuries to the nerves 
to coexist with Volkmann’s contractui'e, and some- 
times the median and ulnar nerves have been found 
embedded in scar tissue, but otherwise healthy in 
appearance. 

Diagnosis. — The diagnosis is based upon the 
history, the character of the deformity, the absence 
of electrical_changes, the frequent absence of anses- 



ISCHJ5MIC PARALYSIS 133 

thesia, and the simultaneous onset of paralysis and 
contracture. 

Ulnar faralysis^ in its later stages, to a certain 
extent resembles Volkmann’s contracture, but in the 
former there is no flexion of the wrist, while the small 
muscles of the hand (except those supplied by the 
median) are wasted and show the reaction of degenera- 



Fig. 31.— Position of fingers caused by contraction 
of the flexor tendons in iseha-'mic paralysis. 


tion. Further, there may be anaesthesia or parsesthesia 
over the area of skin supplied by the ulnar nerve. 

Late musculo- S'piral faralysis , — ^In this condition the 
extensors of the wrist and fingers are paralysed and 
give the reaction of degeneration. The supinator longus 
and triceps may share in the paralysis, and the ter- 
minal phalanges can still be extended by the interossei 
and lumbricales. 

Infantile paralysis is distinguished finm Volkmann’s 
contracture by the history, the presence of the reaction 
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of degeneration, and tlie fact tliat contracture follows 
the paralysis at a later date. 

Treatment, — ^Massage, passive movements, and 
electricity may lead to much improvement in mild 
cases, hut they must he commenced early and practised 
regularly. Even in the severe cases, although these 
measures fail to cure the deformity, they are neverthe- 
less of value in maintaining the nutrition of the muscles, 
and should he given a fair trial for three or four months 
before any treatment hy operation is considered. 

Prognosis. — Some mild cases may recover by the 
systematic employment of active and passive move- 
ments, massage, and electricity, hut in many cases 
operation is necessary to permit of a more extensive 
range of movement for the diseased muscles, and to 
correct the deformity, before the former method of 
treatment can he of any permanent value. 



CHAPTER XIII 

PARALYSES OF THE LOWER LIMB 

The lumbar and sacral plexuses, like tlie bracliial, may 
suffer from p>ressure, and tlie effects of paralyses of tlie 
lower limb are likewise differently distributed according 
as the lesions affect the roots or the peripheral nerves. 

The following table, taken from Morris’s ‘‘Anatomy,” 
shows the relations of the muscles to the roots of ibhe 
lumbar and- sacral plexuses : — 

NERVE ROOTS MUSCLES 


2nd and 3rd L. ... 

. Ilio-psoas. 
vSartorius. 

Peotineus. 

Adductor longus. 

2nd, Srd, and 4th L. . . 

. Gracilis. 

Adductor brevis. 

3rd and 4fch L 

. Quadriceps extensor. 
Obturator externus. 

Srd, 4th, and 5th L. . . 

. Adductor magnus. 

4th, 5th. L., and Ist 8. . 

. Gluteus medius. 
Gluteus minimus. 
Tensor fasc. femoria. 
Semimembranosus. 
Plantar is, 

Popliteus. 

• Quadratus femoris. 
Inferior gemellus. 

5th L. and 1st S. . . , 

. Plexor long, digit. 
Tibialis posticus. 
Plexor hrev. digit. 
Plexor hrev. haliucis, 
Abductor haliucis. 
Pirst iumbrical. 


136 
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NEEVE ROOTS ITOSCLES 


5th L., 1st and 2nd S. 

. Superior gemellus. 
Obturator internus. 
Gluteus maximus. 
Semitendinosus. 

Soleus. 

Flexor long, hallucis . 

1st and 2nd IS 

. Pyriformis. 
Gastrocnemius. 

Flexor accessorius. 

Abd. min. digit!. 

Plantar interossei. 

Dorsal interossei. 
Adductor hallucis trans. 
Adductor hallucis obliq. 

1st, 2nd, and Srd S. . . 

. Long head of biceps. 

Fxt. long, hallucis. 

Ext. long, digit. 

Ext. hrev. digit. 

4 til, 5th L., and 1st S. 

. Tibialis anticus. 

Peroneus tertiiis, longus, 


brevis. 

Tlie ilio-inguinal and ilio-hypogastrie nerves 

arise from the 1st lumbar root, and, together with the 
genito-erural nerve, which arises from the 1st and 
2nd roots, terminate by supplying the skin over the 
upper part of the thigh. 

The obturator nerve arises from the 2nd, 3rd, and 
4th lumbar nerves. From its branches the adductor 
longus, adductor brevis, adductor magnus, gracihs, obtu- 
rator ext emus, and (rarely) the pectineus derive their 
nerve supply. 

When this nerve is paralysed there is partial loss of 
power to adduct the thigh. The adductor magnus 
still retains some power, since it is partially supplied 
from the great sciatic nerve, and adduction may also 
be assisted by the pectineus, which often derives some 
of its supply from an accessory obturator nerve. 

The external cutaneous nerve arises from the 
2nd and 3rd lumbar roots. It supplies the skin over 
the outer part of the thigh with sensation. Tingling 
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and parsesthesia of various kinds are apt to occur in the 
distribution of this nerve. 

The anterior crural nerve springs from the 2nd, 
3rd, and 4th lumbar roots, which unite to form one 
trunk between the psoas and iliacus muscles. Besides 
sending branches to the iliacus, pectineus, and sartorius, 
it also supplies the quadriceps extensor, which is com- 
posed of the rectus, vasti, and crureus. The middle 
and internal cutaneous nerves, which supply the skin 
over the lower two-thirds of the anterior and inner 
surfaces of the thigh, and the long saphenous nerve, 
which supplies sensation over the anterior and inner 
part of the leg, all arise from the anterior crural. 

The chief motor result of disease of the anterior 
crural nerve is loss of power to extend the knee, from 
paralysis of the quadriceps extensor. The knee-jerk 
is diminished or lost. Flexion of the hip is weakened 
through paralysis of the iliacus, but it can still be carried 
out by the psoas, which is supplied by special branches 
from the 2nd and 3rd lumbar nerves. Sensation may 
be impaired over those parts of the leg and thigh 
which the nerve supplies. 

The superior gluteal nerve arises from the lumbo- 
sacral cord and the 1st sacral nerve. It is responsible 
for the nerve supply of the gluteus medius and minimus, 
and of the tensor vaginse femoris. 

The inierior gluteal nerve supplies the gluteus 
maximus. The gluteus maximus is one of the principal 
extensors of the thigh, but is also an abductor and out- 
ward rotator. Its action can be tested by asking the 
patient to lie flat on his face and then to raise his thigh. 
The gluteus maximus is also of importance from the 
frequency with which it is enlarged in pseudo-hyper- 
trophic paralysis. The gluteus medius and minimus 
are both abductors, but they also to some extent flex 
and rotate the thigh inwards. 

The small sciatic nerve most usually arises from 
the 1st, 2nd, and 3rd sacral roots. After running down 
the back of the thigh and giving ofi branches which 
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/the skin over the hack of the thigh and popliteal 
space, it pierces the deep fascia of the leg below the knee 
and supplies the skin over the upper part of the calf. 

Geeat Sciatic Neeve and its Beanohes 
The great sciatic nerve arises from the sacral plexus 
at the lower border of the great sacro-sciatic foramen. 
It runs down the back of the thigh and terminates by 
dividing into the external and internal popliteal nerves. 

As the great sciatic nerve passes down the thigh, 
branches leave it to supply the biceps femoris, semimem- 
branosus, semitendinosus, and a portion of the adductor 
magnus, which may all suffer in severe cases of sciatica. 

Paralysis of the sciatic nerve may be caused 
by injuries of different kinds, and the nerve trunk may 
be divided by stabs or bullet wounds. In this connec- 
tion it is important to remember that the two main 
divisions of the nerve, i.e; the internal and external 
popliteal branches, although contained in the one 
sheath, remain separate from one another up to thfir 
origin from the sacral plexus. It is therefore possible 
in injuries of the main trunk for one division to be 
damaged while the other escapes. Complete division 
of the sciatic nerve is followed by loss of power in all 
the muscles, which it supplies, and loss of sensation over 
a considerable portion of the foot and leg, a,s shCwn in 
Fig. 32. 

^ At the top of the popliteal space the main trunk 
divides into external and internal popliteal nerves. 

The external popliteal nerve (peroneal nerve) 
descends obliquely along the outer side of the popliteal 
space, running close to the biceps tendon. It then "winds 
round the neck of the fibula (in which position it is very 
liable to injury), and, passing between the latter and the 
peroneus longus, divides into the anterior tibial and 
the musculo-cutaneous nerves. 

The external popliteal nerve may be injured in 
punctured wounds of the upper part of the popliteal 
space or at the neck of the fibula, and also when the 



ANTERIOE TIBIAL NERVE 


139 


biceps tendon is divided subcutaneously. The peronei, 
tibialis anticus, and extensors of the toes will be para- 
lysed, and there will be loss of sensation over the area 
of skin supplied by its two divisions, the anterior tibial 
and musculo-cutaneous nerves. 

The anterior tibial nerve, conamencing between 
the fibula and the peroneus longus, inclines obliquely 
beneath the extensor longus digitorum to reach the 
anterior surface of the interosseous membrane. It 



Pig. 32.— Elfects of complete division of the great sciatic 
nerve. The area of loss of sensibility to light touch is 
bounded by a thin line ; that to prick, by crosses ; that 
to all forms of sensibility, including deep touch, by a 
thick line. {Sherren, in Cfioyce's System of Suroery.) 


runs down the front of the limb till it reaches the level 
of the ankle-joint, where it divides into internal and 
external branches, the former supplying the integument 
on the neighbouring sides of the great toe and the second 
toe on their dorsal aspect, the latter being distributed 
partly as motor branch to the extensor brevis digi- 
torum, and partly as sensory twigs to the dorsal inter- 
ossei. In the leg the anterior tibial supplies the tibialis 
anticus, extensor proprius hallucis, extensor longus digi- 
torum, and peroneus tertius. 
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Paralysis of tlie anterior tibial nerve leads to foot- 
drop. The foot cannot be flexed on the leg, and the 
difficulty in walking, consequent on the toes catching 
in the ground, gives rise to a “ high-stepping ” gait. 

The museulo-eutaneous nerve, lying in a sheath 
in the intermuscular septum between the peronei ex- 
ternally and the extensor longus digitorum internally, 
runs down in front of the fibula to the lower third of the 
leg, where it pierces the deep fascia in two branches, 
internal and external. The main trunk innervates the 
peroneus longus and brevis, and of the two terminals 
the internal branch comes down over the anterior an- 
nular ligament and supplies the lower third of the leg, 
the skin over the dorsum of the foot, the inner side of the 
big toe, and the adjacent side of the second and third 
toes. The external branch supplies the adjacent sides 
of the third and fourth, and fourth and fifth toes, com- 
municating with the external saphenous nerve. The 
action of the peroneus longus and brevis is to evert 
the foot and also to aid in extending the ankle-joint. 

When these muscles are paralysed the power of 
eversion is lost, and the foot is- turned inwards by the 
unantagonized action of the tibialis anticus and posticus. 

The internal popliteal passes onwards through 
the popliteal space, and at the lower border of the 
popliteus becomes continuous with the j>osterior tibial 
nerve. The latter runs down the back of the leg and 
terminates in the internal and external plantar 
nerves. The internal popliteal and posterior tibial 
nerves supply the gastrocnemius, soleus, plantaris, 
popliteus, tibialis posticus, flexor longus digitorum, and 
flexor longus hallucis. 

In paralysis of these muscles there is loss of power 
to extend the foot on the ankle-joint and to flex the 
toes. In long-standing cases the unantagonized action 
of the flexors produces a condition of talipes calcaneus, 
in which only the heel can be placed on the ground. 

The internal plantar nerve is mainly sensory, sup- 
plying the palmar surface of the inner three and a half 
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digits, but also innervating four muscles, i.e. the abductor 
hallucis, flexor brevis hallucis, flexor brevis digitorum, 
and the 1st lumbrical. The external plantar supplies 
the remaining sensory area and all the other muscles of 
the foot. As the digital branches from the plantar ^ 
nerves run forwards to supply the skin covering the 
toes they pass between the heads of the metatarsal 
bones, and, as a result of the crowding together of the 
bones by pressure of tight boots, the nerves going to 
supply adjacent sides of the fourth and fifth toes may 
be compressed. Pain may not only be felt at the actual 
site of pressure, but may radiate up nearly as high as 
the knee. 

SCIATICA 

Sciatica is one of the most common of the nervous 
diseases. 

The causes may be divided into (1) extrinsic, such 
as pressure from pelvic tumours and spicules of bone, 
and irritation from rheumatoid changes in the hip-joint, 
and (2) intrinsic, depending upon inflammatory processes 
in the nefve'trunl^. These are often brought about by 
rheumatic and gouty conditions, and in some cases lead 
may be a factor. Injury, strain, damp, and cold also 
appear to be causes. 

Pathology. — ^An interstitial inflammation of the 
nerve sheath with subsequent injury to the nerve. fibres 
is the most common lesion. 

Symptoms. — The main symptoms are pain and 
tenderness. The pain is distributed in the course of the 
nerve In the thigh, and is often continued down the 
branches of the nerve beyond. There may be hyper- 
assthes ia, and in a few cases some degree of ansesth^a. 
IrTsevere cases, tenderness may be elicited "■1^’’'*deep 
pressure anywhere along the line of the nerve, and it is 
nearly always present at certain points, e.g. the sciatic 
notch, the popliteal space, and the outer side of the 
flbffla, at which places^me nerve is more readily reached. 

The pain is often very intense and may prevent the 
patient from sleeping. The position of greatest ease is 
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obtained by flexing tbe leg at the knee and hip, and any 
attempt to extend the leg at once stretches the nerve 
and causes pain. The position in which the leg is kept 
causes the patient to stand and walk in such a manner 
that the weight is chiefly thrown on to the opposite 
limb, and in time this attitude may cause some lateral 
curvature of the spine. 

In severe and long-standing cases there may be 
atrophy of muscles, but in the recent and slighter cases 
there is often no definite loss of power. Occasionally 
oedema of the leg and herpes are present. The tendo- 
Achillis jerk is sometimes lost on the affected side ; 
the knee-jerk generally remains, and may be some- 
what exaggerated. Lumbago is often associated with 
sciatica. 

Diagnosis. — ^The diagnosis of sciatica is important, 
since it is necessary to be careful not to overlook pos- 
sible causes of pressure. The pelvis must be examined 
for signs of tumour, and the spine for signs of tuber- 
culosis, with which a psoas abscess may be associated. 
Account must also be taken of any injury or diseaLse 
of the pelvic bones and hip- joint (e.g. rheumatoid arth- 
ritis), the effects of which may have extended to the 
sciatic nerve. 

The hghtning pains of tabes sometimes settle in the 
course of the sciatic nerve for days at a time. Unless 
this possibility is remembered, their nature is likely 
to be overlooked. Suspicion should always be aroused 
if the “ sciatica ” is bilateral. 

Treatment. — At the outset of an acute attack 
the patient should be kept in bed and given a purge. 
To relieve the pain, all the ordinary forms of counfSi- 
irritation can be tried, and of these h^t often proves the 
most" Beneficial, while phenacetin, aspirin, and drugs of 
similar nature may be given by the mouth. In severe 
cases, drugs may be administered locally by cataphoresis. 
Where the pain is very severe, and not relieved by other 
measures, mo:q >hia must be used. Applications of the 
galvanic current may also help to relieve the pain. 
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THE CAUDA EQUINA 

As soon as the more acute symptoms have sub- 
sided, manage and electricity may often be prescribed 
with success. Massage must generally be light at first, 
though occasionally patients obtain considerable after- 
benefit from kneading in the acute stages, which at 
the time gives rise to a good deal of pain. In the more 
chronic cases, applications of the high-frequency current 
are often useful. 

If, after the acute stage of the disease has passed 
off, no improvement takes place, the question of nerve 
injections may he considered. In the case of the sciatic 
nerve, normal saline in combination with some novocain 
is generallynig^;'' and care must be taken not toTnJ^l) 
a,icohpl or any other substance that will lead to paralysis. 
Wilfred Harris recommends that the nerve be first in- 
jected near the great sciatic notch with 2 c.c. of 2 per 
xent. novocain solution, and then at the same point, 
immediately afterwards, with 70 to 100 c.c. of 0-9 per 
cent, saline. * 

Prognosis varies. Some patients recover rapidly, 
while in others the disease becomes chronic and lasts 
for weeks or months. There is a considerable tendency 
to recurrence; 


The Cauda Equina 

In lesions of the cauda equina the paralysis is of the 
lower neuron type, characterized by loss of power, 
wasting, and changes in the electrical reactions of the 
muscles affected. Control over the sphincters is gener- 
ally lost, as also is sexual power. Loss of sensation is 
extensive, and its usual distribution over the buttocks 
in a “saddle-shaped” area is especially characteristic. 



CHAPTEK XIV 
MULTIPLE NEURITIS 

In multiple or polyneuritis there is a generalized in- 
flammation of some or, all of the fibres forming nerve 
trunlcs. The nerves of the limbs are mainly affected. 
The symptoms are generally symmetrical, but vary 
according to the acuteness of the onset and the selective 
action which difierent poisons tend to exert. 

Selective influence of poisons. — Many poisons 
which attack the nervous system have an apparent 
affinity for certain neurons before they produce more 
generalized symptoms, and a knowledge of their special 
tendencies is often an aid to diagnosis. 

Thus, lead shows a special tendency to aftect the 
nerves of the forearms, alcohol those of the legs, and 
diphtheria those"^ the sof t pa late and eyes. 

Etiology. — Of the poisons taken directly into the 
system, those which most frequently produce neuritis 
are alcohol, lead, and arsenic, and, less frequently, copper 
and mercury. Toxins which are the direct outcome of 
bacillary infection are also causes, e.g. those associated 
with diphtheria, typhoid, malaria, pneumonia, tubercle, 
and other infectioud diseases. Of these the diphtheria 
toxin is by far the most important, and, indeed, 
peripheral neuritis following the others is distinctly 
uncommon. The toxin of acute poliomyelitis also 
sometimes attacks the peripheral nerves. 

The toxins associated with leprosy and beriberi are 
also potent causes in countries where these diseases 
are prevalent, 
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Otlier poisons, probably of cbemical rather than of 
bacillary origin, which may cause neuritis arc those 
associated with goiit^ rheumatism^ ancsmia, and diabetes. 
Neuritis may also follow injuries and the general 
enfceblement attending wasting diseases and senile 
degeneration. 

Pathology, — The changes found in the nerves in 
multiple neuritis are those of a parenchymatous in- 
flammation and degeneration, to which may bo added 
more diffuse inflammatory changes in the interstitial 
tissue and nerve sheaths, according to the nature and 
virulence of the poison. As a general rule the changes 
are most advanced in the terminal filaments. 

In many instances some changes have been observed 
in the motor cells of the cord also, thus showing that 
the poison has a tendency to attack the whole of the 
lower motor neuron. 

General symptomatology. — An ordinary 
‘‘ mixed ” nerve contains motor and sensory fibres, 
and possibly some fibres which exercise a trophic 
influence, although the independent existence of these 
is very doubtful. A peripheral nerve may thus be 
divided into its various component fibres, like the 
columns of the cord, and, like the latter, all the parts 
need not be aftected equally. 

When the functions of all the fibres are impaired 
or destroyed, there are loss of fower, loss of sensation^ 
and loss of reflexes, with perhaps some trofUc changes 
in the skin, which last arc not, however, of so acute a 
nature as those found in myelitis. 

The loss of fower is mainly in the limbs, and* may be 
confined to the legs or to the arms, or may be present 
in both. The w^eakness is usually most marked in the 
extensor muscles below the knees and elbows, giving 
rise to “dropped foot’’ and “dropped wnist.” The 
trunk muscles and those supplied by the cranial nerves 
are more seldom afiected, but the pneumogastric and 
phrenic nerves are especially liable to involvement in 
postdiphtheritic neuritis. 

K 
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Tlie signs are tliose of a lower neuron lesion, viz. 
wasting and alterations in the electrical reactions of 
muscles, loss of reflexes, and a tendency for the limbs 
to assume abnormal positions. The rapidity with which 
power is lost varies greatly, and in some of the acute 
toxeemic cases the limbs may become powerless in even 
a few hours. The knee-jerks are generally lost early, 
but occasionally they are temporarily exaggerated 
during the period of rferve irritation. 

Sensory symptoms are often among the earliest to 
appear. Apart from complete anaesthesia, irritation of 
the sensory fibres can cause every variety of disturb- 
ance of sensation, including pain,* tingling, numbness, 
and hyperaesthesia of difierent intensities. When definite 
anaesthesia develops, it is usually symmetrical in the 
limbs, and corresponds more or less to the areas over 
which gloves and stockings are usually worn, and hence 
it has received the name of “ glove-and-stocking anaes- 
thesia.” The anaesthesia does not extend to the trunk. 
The muscles of the legs are often very tender, especially 
in the alcoholic cases, and in some instances loss of 
muscle-sense, with consequent incoordination, is one of 
the most prominent symptoms. The intensity and 
rapidity of the onset of sensory symptoms are very 
variable ; in most of the chronic cases the subjective 
sensations of tingling, numbness, and pins-and-needles 
come on gradually and are the first symptoms to 
which attention is drawn. The extent to which the 
different forms of sensation are impaired is also very 
variable : in some patients all forms are afiected ; in 
others the loss of muscle-sense may be disproportion- 
ately great, with a resulting ataxy that may be mis- 
taken for that of tabes. In some of the more acute 
varieties of toxic origin, sensations may be but little 
affected. 

Vaso-motor and trophic symptoms are not, as a rule, 
prominent. GEdema of the legs may be occasion- 
ally observed. The “ trophic ” changes show themselves 
chiefly by impaired nutrition of the skin, which becomes 
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smooth and glossy ; of the nails, which become brittle 
and lined ; and of the smaller joints, which are apt to 
become stiff and to contract adhesions. Acute bedsores 
do not arise, and control over the sphincters is retained. 

Alcoholic Neuritis 

Etiology. — ^Alcoholic neuritis ' occurs from exces- 
sive drinking over a long ]3eriod of time. Spirits ap- 
pear to be the more potent cause, but many cases 
arise from drinking beer. Both men and women are 
affected. 

Symi>toms. — The. loss of power nearly always 
begins in the feet and legs, and is most marked below 
the knees. The feet drop into a line with the legs [foot- 
drop), and if the patient is able to walk the gait is high- 
stepping in order to clear the toes from the ground. 
The arms are sometimes affected, and palsies of cranial 
nerves have occasionally been observed. The wasting 
of the paralysed limbs is generally very marked, and 
the electrical reactions are those of degeneration. The 
Jenee-jerJes, tendo-Achillis jerks, and plantar reflexes are 
usually losL 

The sensory symptoms are prominent. Thus, pain 
is often excruciating, and the muscles of the calves 
may be very tender on pressure, although the latter 
sign is by no means constantly present. Numbness 
and tingling are common, as also is hypersesthesia. 
The anaesthesia takes the characteristic “ stocking-and- 
glove ” distribution already described. The muscle- 
sense is apt to be greatly diminished, giving rise to 
ataxy resembling that of tabes. 

The vision occasionally suffers ; there may be am- 
blyopia or impairment of colour vision, and nystagmus 
and optic neuritis have both been known to occur, 
though very rarely. 

Mental symptoms. — ^Emotional tendencies, untruthful- 
ness, indecision, mental confusion, with loss of memory 
for recent events and loss of ideas of space and time — 
symptoms which are grouped under the designation of 
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Korsakow's ^psychosis — are generally met with, in some 
degree, while in the more severe cases hallucinations, 
delirium tremens, or insanity may be present. These 
mental changes are sometimes associated with loss 
of control over the sphincters — a symptom which 
is not present in uncomplicated cases of multiple 
neuritis. 

Pathology. — The chief changes are parenchymatous 
inflammation and degeneration of nerve fibres, the ter- 
minal twigs suffering most severely. The cells of the 
cord and cortex may also be altered, and it is to changes 
in the latter that the cerebral symptoms are due. 

Arsenical Neuritis 

Etiology. — ^Arsenical poisoning has occurred from 
the inhalation of particles arising from various decora- 
tive articles into the composition of which arsenic has 
entered, as green wall-papers and carpets. Arsenic may 
also accidentally contaminate articles of diet in sufficient 
quantities to cause symptoms, as occurred in an epidemic 
among beer-drinkers due to the presence of arsenic in 
glucose. Neuritis may also be caused by long-continued 
use of arsenic as a medicine. 

Symptoms. — There is a close similarity between 
the symptoms of arsenical neuritis and those of alcoholic 
neuritis, to which the reader is referred. 

The legs are generally affected first (Fig. 33), and 
pain, tingling, and numbness are accompanied by weak- 
ness of the extensors and by ataxy. Later on, the 
paralysis may appear in the arms. 

Arsenical neuritis is' accompanied by pigmentation 
of the skin, which is a symptom of diagnostic import- 
ance. The skin assumes a deep-brownish colour, which 
is most apparent on the trunk and extensor surfaces 
of the limbs. Herpes, keratosis of the palms of the 
hands and soles of the feet, erythema, erythromelalgia, 
changes in the structure of the nails, and oedema of the 
extremities may all be present. Recovery generally 
takes place very slowly. 
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Lead Neuritis 

Etiology. — Neuritis from lead is chiedy found in 
painters, who inhale the poison, and, unless they exer- 
cise great care, also contaminate their food with par- 
ticles that have clung round the finger-nails. Workers 
with metallic lead, such as type-setters, are also liable 
to the disease. Another source of poisoning is the con- 
tamination of water or other chink with lead. 



Fig. 33.— “ Foot-drop ” in arsenical neuritis. (From a ease under 
the care of Dr. Georoe OtjUvie.) 


Symptoms. — Neuritis does not usually occur until 
the patient has been exposed to the influence of lead 
for a long time, and it is generally preceded by other 
indications of lead poisoning, such as colic, dyspepsia, 
constipation, and anaemia. 

The characteristic blue line on the gums can also 
often be observed, and analysis of the urine and faeces 
may afford confirmatory evidence of the presence of 
lead in the body. The inflammatory and degenerative 
changes are chiefly found in the peripheral nerves, but 
lesions can also occasionally be demonstrated in the 
motor cells of the cord; 



150 DISEASES OF THE NERVOUS SYSTEM 

The extensor muscles of the forearms and fingers are 
weakened, causing wrist-drop and inability to straighten 
the fingers (Fig. 34). 

The supinator longus escapes, the paralysis being 
usually limited to the distribution of the posterior inter- 
osseous branch of the musculo-spiral nerve. Though 
the flexors of the forearm are not paralysed, the grasp 
is greatly weakened owing to the inability of the ex- 
tensors to fix the wrist. One hand is often afiected 



Fig. 34.—“ Wrist-drop ” in neuritis from chronic lead-poisoning. 

before the other, and to a greater degree. After the 
dropped-wrist condition has existed for some time, a 
swelling appears on the back of the hand, due partly 
to displacement of the bones of the wrist and partly to 
changes in the synovial membranes. There is seldom 
any definite disturbance of sensation. Another variety, 
which may occur independently of, or in association 
with, the forearm distribution, is that in which the loss 
ot power afiects the small muscles of the hand. The 
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interossei and muscles of the thenar eminence waste 
and the signs closely resemble those of progressive 
muscular atrophy. Only in severe cases does the para- 
lysis extend beyond the forearms. In rare instances a 
spasm of the muscles occurs. In some cases there are 
symptoms of disturbance of the central nervous system, 
such as headache, vomiting, mental impairment, and 
optic neuritis ; paralysis of cranial nerves has occa- 
sionally been observed. Recovery generally takes place 
very slowly, and the patient is liable to relapse if he 
again comes under the influence of the poison. 

PoSTDIPHTHEEITIG NeuRITIS 

Post diphtheritic paralysis occurs in children and 
adults, but more often in the former. The first signs 
may show themselves a few days after the disease has 
commenced, or, on the other hand, they may not appear 
for several weeks ; the usual period of onset is about a 
fortnight after infection.' 

Symptoms. — In the majority of cases paralysis 
of the soft palate is the first symptom, as evidenced 
by the regurgitation of fluids through the nose, and the 
presence of a nasal ” voice. 

The ocular group of muscles is generally the next 
to be affected, and though any of these may be paralysed, 
the external rectus and the ciliary muscles are those 
most frequently weakened. In severe cases the para- 
lysis is more generalized, and there may be loss of power 
in all the limbs. 

Of particular importance is the vulnerability of the 
vagus and the phrenic nerves to the eflects of the toxin. 

The knee-jerks are generally lost early, and indeed 
they are often absent after an attack of diphtheria 
without any other symptoms of neuritis. There may 
be ataxy of the limbs, and sensory symptoms, such as 
pain, tingling, and angesthesia, may be complained of. 
Vomiting is sometimes a: troublesome symptom. 

Course aud prognosis. — ^Many cases run an un- 
eventful course, and power ^ gradually returns. When 
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the paralysis does not spread beyond the soft palate 
and the ocular muscles, recovery often takes place 
quickly, but when the limbs are affected the duration 
is much longer, and it may be several months before 
power is restored. Signs that the power of tbe heart 
or of the diaphragm is impaired always give the case 
a grave aspect. “ Bulbar crises ” characterized by 
failure of heart and respiration may occur, and these 
are often a,ssociated with paralysis of the diaphragm 
(Pasteur), 

Pathology. — The toxin appears to affect the whole 
of the lower motor neuron, and a parenchymatous 
degeneration of the myelin sheath of the nerves seems 
to be the most important lesion found after death (F. E. 
Batten). 

Changes in the motor nuclei of the cord and bulb 
have, however, also been described, and alterations in 
the structure of the motor cells of the anterior horns 
of the cord have been noted in animals at quite an early 
stage of diphtheria intoxication.* 

Fatty degeneration has been observed in the muscle 
tissue of the heart and diaphragm, and also in other 
viscera, and is regarded by Dudgeon as the essential 
cause of the acute cardiac failure which is apt to occur 
in these cases. 

Diagnosis ol multiple neuritis. — Peripheral 
neuritis has to be distinguished from the various forms 
of myelitis. The main distinguishing features are the 
signs in neuritis of a lower neuron lesion, combined with 
absence of sphincter trouble. A transverse myelitis 
above the lumbar enlargement is associated with the 
signs of an upper neuron lesion together with loss of 
control over the sphincters. 

Other important differences are to be found in the 
distribution of the anaesthesia and in the formation of 
bedsores. 

* A. G. Er. Foulerton and Campbell Thomson, Bdin, Med, Journ . , 
Jan., 1902. . ’ 
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In transverse myelitis there is aneestliesia below the 
level of the lesion, but in neuritis the sensory loss is 
confined to the limbs and does not extend to the trunk. 
The acute bedsores that are so commonly associated 
with myelitis do not occur in neuritis. 

A myelitis of the lumbar enlargement may super- 
ficially resemble a peripheral neuritis, inasmuch as the 
knee-jerks may be lost, and the muscles of the thighs 
and legs may waste from destruction of the motor 
cells in the cord at the level of the lesion, but the 
complete loss of control over the sphincters which 
occurs in these circumstances is still a distinguishing 
feature. 

From acute anterior 'poliomyelitis the chief distinc- 
tions are the alterations of sensation and the symmetry 
of the paralysis as compared with the irregularly scat- 
tered lesions of poliomyelitis. There are, however, 
some cases in which it is very difficult to arrive at a 
difierentiation. 

From Landry^s paralysis there is also a difficulty, 
in some cases, in distinguishing peripheral neuritis, 
though in characteristic examples of Landry’s disease 
the absence of any alteration of sensation, of wasting, 
and of electrical changes in the muscles is a distin- 
guishing feature. 

The symptoms in a certain number of cases of neuritis 
closely simulate those of locomotor ataxy. The resem- 
blance occurs when incoordination is a prominent 
feature, and where this exists in combination with 
absent knee-jerks and the presence of pains in the legs, 
tabes is apt to be diagnosed. Some cases of alcoholic 
neuritis closely resemble tabes in these particulars, as 
also do some cases of neuritis due to diabetes, in which 
the similarity may be marked by the presence of gan- 
grenous ulcers on the feet, but the Argyll-Kobertson 
pupil of tabes and the loss of power with the altered 
electrical reactions in neuritis will assist the diagnosis. 

From hysterical paralysis neuritis can be diferen- 
tiated by the absence in the latter of knee-jerks and 
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tke presence of wasting and changes in the electrical 
reactions of the muscles. 

Prognosis. — ^The prognosis varies with the nature 
of the cause and the possibility of its removal. In 
general the chances of recovery of power are good if 
the cause can be removed, but the progress is often 
very slow. 

In alcoholic neuritis, when the cause is removed 
improvement generally takes place, except in the most 
severe cases, in which death may occur from general 
exhaustion or cardiac failure. 

Signs of impairment of the functions of the vagus 
or phrenic nerves are always grave, and the special 
liability of these to be damaged in postdiphtheritic 
paralysis has been already mentioned. 

Treatment, — ^It is obvious that, whenever possible, 
the cause must be removed at once. 

Little can usually be done to shorten the process of 
recovery, but salicylate -of soda and iodide of potassium 
sometimes appear to have favourable effects. After 
the acute S 5 miptoms have subsided, strychnine is 
probably the most useful drug. When the pains are 
severe, local applications of heat and liniments con- 
taining chloroform and belladonna are useful, and occa- 
sionally alternate successive applications of heat and 
cold give relief. Phenacetin, antipyrine, antifebrin, aspi- 
rin, and salicylates are the drugs that are most useful 
as anodynes. In the worst cases recourse must be had 
to morphia. 

Massage and electrical treatment should be com- 
menced early, and care must be taken to prevent the 
paralysed limbs from assuming faulty positions, espe- 
cially with regard to the feet. 

In the postdiphtheritic cases it is most important 
to keep the patient at rest till the danger of cardiac 
failure is over, for fatal syncope may result from the 
patient merely sitting up in bed. During the attacks of 
respiratory failure which are apt to occur in these cases, 
artificial respiration may tide over the time of danger;. 
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I^en lead Las caused the neuritis, its elimination 
should be hastened by the regular administration of 
saline purgatives, of which magnesium sulphate is the 
one most often chosen. Iodide of potassium is also sup- 
posed to assist the elimination of both lead and arsenic, 
but the results of analyses of the excreta seem to show 
that It has not much influence, at any rate so far as the 
elimination of lead is concerned. 



CHAPTER XV 

TUMOURS OF NERVES (NEUROMATA) 

Nerve trunks are sometimes the seat of tumours 
which are usually all grouped under the clinical title 
of neuromata, though their structure varies and is 
indeed seldom that of nerve tissue. Those most fre- 
quently met with are neuro-^fibromata, which form 
fusiform swellings on the nerve trunks, and are very 
liable to undergo myxomatous degeneration. They 
may grow from the cranial or the spinal nerves, and 
are often multiple. 

Plexiform neuromata (Fig. 35) are rare. They 
form more diffuse tumours than the neuro-fibromata 
and feel like a bag containing a number of tortuous, 
irregular vermiform bodies, soft to the touch and 
mobile ” (Bland-Sutton). 

Closer examination shows that multiple connective- 
tissue tumours have formed along the course of the 
nerves. Of the cranial nerves the trigeminal is the 
most frequently attacked, but the growth may occur in 
any nerve, cranial or spinal. 

Ganglionic neuromata are very rarely met 
with. They are formed of nerve cells, nerve fibres, 
and neuroglia. ^ 

Neuro- fibromata may arise in great numbers from 
the twigs of the cutaneous nerves and constitute the 
condition known as molluscum fibrosum, which, when 
associated with freckles or a more diffuse pigmenta- 
tion of the skin, is known by the name of von Reckling- 
hausen’s disease. 

ir»n 
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Symptoms. — The symp- 
toms depend largely on where 
the tumours happen to be 
situated. Growths on sensory 
nerves may cause pain and 
various disturbances of sensa- 
tion ; among the most painful 
are those which arise on the 




Pig. 36. — Cervical segment of the 
cord represented in Pig. 35. A 
nodule on one of the cervical 
roots compressed the cord and 
led to fatal paraplegia. (Sir J. 
Bland-Sutton.) 

nerve-endings of an amputa- 
tion stump. 

Pressure on spinal roots 
may cause weakness in the 
corresponding muscles, which 
may be followed later by 
signs of paraplegia as the 
tumour invades the spinal 
cord (Fig. 36). 

Prognosis. — Tumours 
growing from nerves are 


Pig. 35.--Plexiform neuromata affect- 
ing the roots of the cauda equina 
and anterior criu’al nerve. (Sir J. 
Bland’Sutton.) 



158 DISEASES OF THE NEEVOUS SYSTEM 

nearly always simple, and if removed show no tendency 
to recur. 

There is, however, some danger of sarcomatous de- 
velopment in the case of molluscum fibrosum. 

Death may be caused by pressure on the cord or 
brain. 

Treatment. — When the tumour is accessible, and 
causing unpleasant symptoms it should be removed, but 
when the growths are multiple the difficulties are naturally 
greater, and in the molluscum fibrosum variety nothing 
can be done. 



SECTION III— MUSCULAR 
DYSTROPHIES 


CHAPTER XVI 

THE MYOPATHIES; AMYOTONIA CONGENITA; 

PERONEAL TYPE OF ATROPHY 

THE MYOPATHIES 

Under the term myopathies ” is comprised an im- 
portant group ol cases in which the failure of vitality 
appears to arise in the muscles themselves. The essential 
feature of these cases is atrophy of the muscles, with 
which, however, there may be some accompanying en- 
largement. In many of the forms there ar.e no definite 
changes to be found in the nervous system, but in some 
varieties, e.g. the peroneal type, a neuronic degeneration 
is associated with the atrophy. 

Morbid anatom y. — Atrop hy of some fibres, 
pseudo-hypertrophy of ^ others, and excess of fat and 
fibrous tissue arc the principal chants observed m 
the'affected muscles. "While all these cases seem to Be 
pathologically similar in their want of vitality, they 
vary considerably in their clinical appearances. Among 
the forms most commonly met with are : 

1. The pseudp-Bypertrophic form. 

2. The facio-scapulo-humeral form, known as the 

Lahdouzy-Dejerine type. 

3. The juvenile form of Brb. 

There have Been described also a ‘‘distaU’ form, in 
which the atrophy begins in the extremities of the 
limbs, and a “ myotonic ” form, in which atrophy is 
associated with tonic contractions of the muscles that 
relax slowly after voluntary movements. Amyotonia 
169 
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congenita and the peroneal type of atrophy are also 
thought to be closely allied to this group. 

As might be expected from their common patho- 
logical basis, no sharp line can be drawn between the 
different forms. Cases in which atrophy is the dominant 
feature often show traces of pseudo-hypertrophy, while 
cases of pseudo - hypertrophy almost invariably show 
some signs of atrophy. 

Like the parallel cases of spinal origin, the n^<^athies. 
are very liable to occur in several members of a family. 

1. Pseudo-Hypertrophic Paralysis 

Etiology, — This disease generally begins beWeen the 
ages ' of 4: and 10. It exhibits a distinct tendency to 
r_un in f amilies, and is usually transmitted ^by^females 
and inhented^by m^ 

Symptoms. — Cl umsin ess, fre quen t fa lls, and a diffi- 
culty in going upstairs are generally among the' early 
symptoms, all of which seem the more strange to the 
parents since the limbs, especially the calves, often 
appear to them to be unusually well developed. Examina- 
tion, however, shows tKatYlfe legYare weak in spite of 
their increased size, the latter proving to be a pseudo- 
hypertrophy due to overgrowth'^'f'^at" and cdhnecrtlve 
tissue which have displaced the wasted muscle fibres. 

^Distribution of hyfertro'pJiy. — The muscles in which 
some enlargement can most usually be seen are those 
of the calf (Fig. 37), the qua driceps ex;te|isor, the glute^„ 
the tri ceps , and the infraspinati. They are^hard and 
firin t^the touch, but despiteYKis they are weaker than 
they should be. In some cases part of a muscle is 
enlarged and part atrophied. 

Muscles^ mpjl^^comniqnly ^atrofphied , — Some muscles 
are from the first atrophied and show no sign of enlarge- 
ment ; among them the most constant are the lower 
half of the pectora l^ m ajor and the latissimu s dorsi. 
Others in which atrophy can very frequently be detected 
are the biceps, thenexors of the knee, and the peronei 
(Fig, 37):^“ 
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Certain muscles generally escape^ e.g. tlie muscles 
of the face, forearms, and hands, but occasionally some 
enlargement of the tongue may be observed. 

Attitu de . — The failure of muscular power makes 
it difficult for' the patient to stand, walk, or rise from 
the ground, and, in endeavouring to perform these 



Pij? 37.— Case of pseudo-hyper- 
trophic paralysis. {Pierre 
Marie.) Observe the en- 
largement of the muscles 
of the thighs and calves 
as compared with the thin 
arms. 



Pig. 38.— Deformities arising 
in the course of pseudo- 
hypertrophic paralysis. 
(Pierre Marie.) This is 
the brother of the patient 
in Pig. 37. 


actions, fairly characteristic attitudes are assumed. In 
standing the feet are kept wide apa rt in ord er to obtain 
^ ’vffirie"'the"~s Koulaers are thrown back 

(lordosis) in order to keep the line of gra^ty from falling 
tooTaF forwards. The arms are seneraliv flexed and 
adducted, 
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In walking tke same position is preserved, and tke 
p atient waddles from side to side, with the feet turned 
out, ancf mtEa^'^Tiigli-stepping ” gait. (Plate 6.) 

In rising from.^lie supine position the patient first 
ro]ls*oVer, then Takes his feed points from his hands and 
toesj'li^nd finally helps himself up by placing his hands 
on his thighs. 

All these positions are due to attempts to compensate 
for the weakness of the afiected muscles, and therefore 
they vary widely in degree in difierent cases. 

Re^xes . — Wasting of muscles leads to the l oss o f 
any Reflexes which they may normally serve ; thus the 
knee-jerk diminishes as changes occur in the quadriceps 
extensor muscle. 

Deformities . — ^Talipes of the feet and curyature of the 
spine ire both often met with. (Figs. 38, l2.) ' * 

2. Facio-Scapulo-Humebal Type 

In the facio-scapulo-humeral type (known also as the 
Landouzy-Dejerine form) the atrophy, like that of 
pseudo-hypertrophic paralysis, generaUy begins 
hood. It is often spoken of as the “ infahtile form ’’ of 
myopathy in contradistinction to the juvenile form,” 
which begins in later life. 

The name “ facio-scapulo-humeral ” shows the chief 
distribution of the wasting. (Fig. 39.) 

In the face the o^biquiaris palpebrarurn and the 
orbicularis oris are commonly ^^kened, and as a result 
of the ‘weakness of the latter muscle, together with 
others at the corner of the mouth, quite a characteristic 
expression is given to the features. 

Next, the muscles^ shoulder-girdle and Bpger 

arm atrophy, andTeW the trapezius (both upper and 
lower divisions), latissimus dorsi, serr^s magnus , pec;^ 
toralsj triceps,, and Biceps generally TufieFhSiy."^Tlie 
wasting '‘'oT tlie serratus ' magnus causes the vertebral 
border of the scapula to tilt whenever the arm is 
lifted. 

The forearms generally escape, the hands always, 
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Prom the shoulder-girdle the wasting spreads to other 
muscles of the trunk and limbs. The muscles of the 
back and hip become weak, causing lordosis and a 
waddling^ gait like that in the pseudo-h^ertrophic 
form, while wasting of the other muscles is accompanied 
by difficulty in walking and deformities of the feet. 



Fig. 39.-- Appearance of neck produced by 
displacement of the scapulae and drop- 
ping of the shoulders in a case of 
myopathy. {Piarre Marie.) 

Some muscles or parts of muscles are often found to be 
enlarged (Pig. 40), and thus a relationship is established 
between this and the pseudo-hypertrophic form. 

3. Ebb’s Juvenile Porm 
In the juvenile form the 

rather later in life, but nearly always before the^oy is 
out' of ’Eis teens, ^e wasting^ge^ally begins about tho 
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shoulders aud then spreads to the trunk 

legs; the muscles of the face are also sometimes af 

fected. Enlargement of some muscles may be observe . 

Diagnosis of the myopatWes.-Eroin ^rogressiv| 

musoulEr ataophy of spinal brigin the chief points of d 

tinoiioh are : , . ' 

i. The age at which the disease begins. 

ii. The”^istributipn of, ,the ,..yrasting. In the myo- . 



Pig. 40.— Case of myopathy 
showing enlargement 
of the infraspmati. 
(Pierre 3Iarie.) 


nathies now under consideration the muscles ..of |he 
ttisir "waste early, the hands usually escape, and the 
denOTd’ratem-BOXiiaal ; whereas , la. 
cufiir atrophy of spinal origin the ha^s^nd also the 
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’EESJsiS— to exhibit signs of 

of a“foSly“aT when* this*” °T “embers 
spinal TOriety may b^e 

inTe-c^f *'“ »' f1», i. not fonnd 

and".Si??S~ ™ ““wn in the ,spi„, 



^waki-ng^of themSes’o'fVpt''“S 

causing the deformit^ J?/ 

r,.‘sris!SS“ •■« 

ihangee.'LSmrtK S'fh'e*2Scir““t°* 

to differentiate these ea^es f ' ^®®'®tion8 serve 

ae el«*riLre“4r.h™ ;««««=& 

uenalhe thoeo „ di^.^ lenoaoLt SSftaS 
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and galvanic currents. There is generally no definite 
reaction of degeneration.” 

Prognosis. — ^All these different forms of the myo- 
pathies tend to progress slowly, but here and there arrest 
takes place or the rate of progression is so slow that it 
can be ignored. 

The danger to life lies in the atropliy extending to 



Fig. 42. -Curvature of the spine occurring 
in the course of myopathy. (Pierre 
Mane,) 


the muscles. pi, j^^pTOtion, and consequently in the 
fail ure to comb at, successfully any pulmon ary comp lica- 
tio^^iucErii^broncbR^ pneumonia, and tubercle. 

Treatment. — ^Bvery eSort to arrest the wasting 
must be made. Sfesage, moderate exercise, and.. elec- 
tricity should all be used tp fcep upjtfie^^ 
muscles, and must be persevered with il any""success 
is to be obtained. 
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AMYOTONIA CONGENITA (MYATONIA 
CONGENITA) 

In contradistinction to tlie condition known as myo- 
tonia congenita, described at p. 460, there is an nn- 
common condition of obscure origin, which was first 
described by Oppenheim, and to which the title of 
amyotonia (or myatonia) congenita has been given. 
The condition appears to be associated with myopathy 
in some cases, while in others the connection is not so 
clear. It also occurs in the atonic form of cerebral 
diplegia of children. 

Etiology. — The disease is met with in children,' 
and in the majority of cases has either existed from 
the time of birth or come on very shortly afterwards. 
In a few the history gives rise to suspicions that the 
trouble has followed some illness, e.g. measles in early 
childhood, but it is possible that the condition has 
pre-existed, and only become more obvious through 
the illness. 

Symptoms. — The characteristic features in these 
cases are weakness and absence of muscle tone, so that 
the limbs can be placed in all kinds of grotesque atti- 
tudes. (Figs. 43, 44.) 

The distribution of the disability varies in difer- 
ent cases. In some cases the face, trunk, and limbs 
may all be affected, but in others the muscles of the 
Iiml3S, and especially of the legs, are the only parts 
which lose their tone. 

The power of movement is greatly diminished, so 
that the child cannot stand or walk, and when the 
trunk muscles are toneless it may be unable even to sit 
up. If the face is affected there may be inability to 
close the eyes. 

The muscles in the diseased areas are flabby, and a 
faradic current of unusual strength is necessary to 
make them contract ; moreover, currents of far greater 
intensity than can be borne by a normal child appear 
to cause no pain. 
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Diagnosis. — The principal diseases from which 
amyotonia has to be difierentiated are rickets, with 
which it may, of course, he associated, anterior polio- 
myelitis, and possibly the myopathies. 

From anterior 'poliomyelitis it is distinguished by 
its symmetrical distribution and by the absence of 
complete paralysis, for in amyotonia the movements. 



Mg, 43.— Extreme flexion of the ankle-joint in amyotonia congenita, 
(From a case under the care of Dr. Essex Wynter.) 


while they are weakened, are not lost. Further, there 
is not the wasting which occurs in acute anterior polio- 
myelitis. 

With the myopathies this condition' has much in 
common, and, as already mentioned, some cases are 
regarded as a variety of that group, while in others 
lack of familial tendency, gradual improvement, and the 
absence of pronounced wasting are relied upon as being 
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characteristic features of distinction between the two 
diseases. 

Prognosis, — The prognosis, as judged from the 
cases hitherto recorded, appears to be favourable. The 
muscles improve as the child grows, and eventually 



Fig. 4i.~Gi’otes(iue position of the leg in the same case as Fig. 4S. 

they become stronger. In some instances contractures 
have been observed. 

Treatment. — The main points in treating these 
cases are : (1) to look after the general nutrition ; (2) to 
regulate the child’s movements so that deformities and 
ill-shapen limbs are not allowed to develop from attempt- 
ing to walk too soon; (3) to massage and move the 
limbs in order to prevent the formation of contractures 
and fixed positions. 
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THE PERONEAL TYPE OF MUSCULAR 
ATROPHY 

The early descriptions of this variety, which is 
characterized by wasting of the muscles of the legs and 
forearms, are especially associated with the names of 
Charcot, Marie, and Tooth. 

Etiology. — ^Nothing definite is known of the causa- 
tion. The symptoms generally first appear in children 
or young adults. There is a tendency for several mem- 



Fig. 4.5.— Section of spinal cord showing degenera- 
tion of the posterior columns, from a case of 
peroneal atrophy. {Pierre Marie,) 


bers of a family to be attacked, and cases of heredity 
have occasionally been recorded. 

Pathology. — The exact pathology is still doubtful, 
and in the light of present knowledge it is convenient to 
look upon this variety as an intermediary form between 
the atrophies of muscular and those of spinal origin. 
Sclerosis of the posterior (Fig. 45) and, to some extent, 
of the lateral columns of the cord has been observed, 
and the occurrence of a . curious hypertrophic form of 
neuritis has been occasionally noticed. 

Symptoms. — ^The onset is very gradual. At first 
the peronei and extensors of the toes become weak, and 
later on the calf muscles waste, so that the size of the 
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Fig. 46 .— Case of peroneal atrophy. Note 
the wasting of the muscles below the 
knee. 
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leg contrasts markedly witk tkat of the thigh, which 
generally remains normal for some time (Fig. 46). 
Clubbing of the feet occurs, and is often an early sign. 

When the thigh muscles remain normal the knee- 
jerks may be retained. After a time, wasting takes 
place in the small muscles of the hand and spreads to 
the muscles of the forearm. Deformities resulting in 
the “ claw hand ” may eventually arise. In some cases 
the disease does not make any further progress, but in 
others the wasting gradually spreads to the thigh and 
trunk. 

Disturbances of sensation are uncommon, but pain 
and anaesthesia of the limbs have occasionally been 
observed. 

Diagnosis. — The main points upon which reliance 
has to be placed are slow symmetrical wasting of the 
legs, accompanied by clubbing of the feet, followed 
later by wasting and deformities in the hands and fore- 
arms, occurring in children and young adults, though 
from what has already been said it will be seen that cases 
may occur in which there is doubt about the underlying 
spinal and neural changes. 

Prognosis. — The prognosis as regards recovery 
is bad, but as regards life it is more favourable as com- 
pared with the other forms of myopathy, for in the 
peroneal type the atrophy often ceases to extend. 

Treatment. — Massage, electricity, tonics, and atten- 
tion to the general health are the only methods of treat- 
ment applicable to this disease. 



SECTION IV.-DISEASES OF THE 
SPINAL CORD 


CiHAPTER XVII 
CLASSIFICATION 

The spinal cord begins at tlie lower end oi the medulla 
and terminates at about the upper border of the 
2nd lumbar vertebra, below whicli are the nerve roots 
of the cauda equina. 

.Jn practice the patient comes with certain complaints 
which have to be investigated and referred to their 
proper causes. But before this (aiii be done it is neces- 
sary that some knowledge should be acquired of the 
principal lesions which are likely to be met with, and 
for the purpose of gaining this knowledge classifications 
are utilized. 

It is true that such classifications are necessarily often 
artificial and not altogether scientific, but they never- 
theless form a useful working basis and serve as an aid 
to memory, while they can do but little harm so long 
as their provisional nature isBuly emphasized. 

One such method of dealing with diseases of the 
spinal cord is to classify them according to the anatomi- 
cal distribution of their lesions, and, taken in this way, 
the disorders at once separate themselves into two large 
groups, viz. : 

1. ' Those in which the morbid changes are 
confined within the limits of certain columns, 
i.e. the so-called system lesions ; and 

2. Those in which the morbid changes are 
distributed irregularly through the substance of 
the cord quite irrespectively of column formation, 
i.e. non-system lesions. 

173 
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. System Lesions 

System lesions are produced by neuronic degenera- 
tion. The separate columns of the cord (Plate 8) are 
composed of bundles of neurons, and stress has already 
been laid on the fact that every individual neuron of 
the bundle is a unit in itself, and dependent on its 
own cell body for its nutrition. 

When this nutrition is impaired, the neuron dies 
and its branches wither away just as do the branches 
of a tree when something interferes with its roots. 

Certain poisons, of which that of syphilis is one of 
the most important, cause neuronic degeneration, and 
the symptoms in any given case depend upon the par- 
ticular system or systems of neurons affected. 

Reference to the accompanying diagrams shows the 
chief systems, and these may be attacked singly or in 
numbers, and accordingly there may be single or com- 
bined system lesions. 

Of the single-system lesions, where only one 
column is attacked, we may recognize the following : 

1. Disease of the cells of the anterior horns, 
as exemplified in acute poliomyelitis and progres- 
sive muscular atrophy (Fig. 47). 

2. Disease of the lateral (crossed pyramidal) 
tracts, as exemplified in lateral sclerosis (Fig. 48). 

3. Disease of the fosterior columns, as exemplified 
in locomotor ataxy (Fig. 49). 

Multiple-system lesions may occur as follows : 

1. Disease of the lateral columns together with 
that of the cells of the anterior horns, as exemplified 
in amyotrophic lateral sclerosis (Fig. 50). 

2. Disease of the lateral columns together with 
that of the posterior columns, as exemplified in 
ataxic paraplegia (Fig. 51). 

3. Disease of the lateral columns together with 
that of the ^posterior columns, cerehellar tracls, and 
(sometimes) antero-lateral tracts, as exemplified in 
Friedreich’s disease and subacute combined de- 
generation (Fig. 52),- 
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SYSTEM LESIONS 

Thus the groundwork of the combined lesions making 
up amyotrophic lateral sclerosis and ataxic paraplegia 
can be deduced, without any special effort of memory, 







by combining the symptoms of lateral sclerosis of the 
lower limbs with those of ‘progresave muscular atrophy 
of the upper limbs in the case of the first, and with 
those of ataxia ip the case of the second. 
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Irregular or Non-System Lesions 
In these no special predilection is shown for the 
various columns, and the classification has to be based 
on the pathological possibilities. The main lesions are : 

Inflammations, e.g. myelitis — transverse or dis- 
seminated. 

Vascular lesions, e.g. thrombosis and haemorrhage. 

Diffuse and disseminated degenerative processes, 
e.g. syringomyelia and disseminated sclerosis. 

Syphilitic lesions. 

Tumours. 

Pressure from without, as in spinal caries, 
meningeal disease, injuries, etc. 

This method of classification is, of course, very far 
from perfect. For instance, the degeneration in tabes 
dorsalis is not entirely confined to the posterior columns. 
Nevertheless the classification is one that proves useful 
to students, since it serves as a model which they can 
supplement or vary at their discretion, and at the same 
time it helps to a considerable extent to demonstrate the 
relationship which exists between the different diseases. 



CHAPTER XVIIl 

PARAPLEGIA AND BULBAR PARALYSES 
PARAPLEGIA 

Paraplegia is the clinical term usually applied to a 
condition of paralysis of hotL legs, though it is equally 
applicable when the arms are also involved, as, for in- 
stance, in a case of fracture of the spine in the cervical 
region. 

The presence of paraplegia indicates that the trans- 
mission of impulses along the motor fibres has been 
interrupted, and its causes are best studied by making 
a diagram of the motor paths and then considering the 
whereabouts and nature of the possible interruptions. 

1. Lesions of the peripheral nerves. — ^Peripheral 
neuritis from alcohol, arsenic, or any other cause may 
give rise to complete loss of power in both legs, and 
the position of the lesion has to be decided by the 
characteristics of lower neuron paralysis, and then 
difierentiated from diseases of the anterior cornua. 

2. Lesions of the spinal cord.— -Disease of the 
cells of the anterior horns in the lumbar region will, if 
symmetrical, cause paraplegia. 

Here the paralytic symptoms, being of the lower 
motor neuron type, are similar to those of peripheral 
neuritis, but there will be no sensory changes such as 
occur when the peripheral nerves are afiected. As a 
matter of fact, a paraplegia of symmetrical distribution 
due to a lesion limited to the cells of the anterior horns 
is rare. In poliomyelitis a symmetrical lesion is unusual 

M m 
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while in progressive muscular atrophy degeneration of 
the motor cells of the lumbar region is seldom a pre- 
dominant feature.' 

Any lesion of the spinal cord which implicates the 
lateral columns will cause some degree of paraplegia. 

These may be divided into : 

(a) Those which occur primarily in the sub- 

stanfce of the cord. 

(b) Those which press on the cord from without. 

{a) Those of the substance of the cord may be trans- 
verse lesions (complete or incomplete), such as arise 
from myelitis, haemorrhages, thrombosis, tumours, and 
syringomyelia, or they may be “ system lesions ” in 
which definite columns are attacked, as in primary 
lateral sclerosis, ataxic paraplegia, and subacute com- 
bined sclerosis. 

(6) Pressure from without may be due to fracture- 
dislocation of the spine, caries, or tumours. 

In all these cord lesions, except when the lumbar 
enlargement is diseased, the paralysis of the legs is that 
of the upper neuron type, as shown by the increased 
tendon reflexes, rigidity, ankle-clonus, and extensor 
response of the plantar reflex, while there is no wasting 
(except from disuse) and no change in the electrical 
reactions of the muscles. The action of the bladder 
varies ; when the lesion extends across the cord there 
is usually trouble, but in some of the system lesions little 
or nothing may be noticed. 

3; Lesions of the brain, [a) Subcortical. — ^As we 
pass above the cord the motor fibres diverge to the 
cortex of the brain, and therefore between the region 
of the pons and the cortex it is unlikely tha.t any single 
lesion would injure them on both sides. (Plate l.)> 

Symmetrical lesions are naturally uncommon, hence 
hemiplegia rather than paraplegia is the usual result 
of disease in this area ; but it does occasionally happen 
that two vascular lesions succeed one another and cause 
a “ double hemiplegia,’’ or “ diplegia,” which is to all 
intents and purposes a paraplegia. 
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(h) Cortical — Tn tlie cortex the motor areas for the 
legs are not far from each other, and aii}^ injury to the 
vertex of the brain is liable to dama.ge l)otii the leg 
centres and cause paraplegia. 8ome of ihe paraplegias 
(known as diplegias) of infancy arise in this way through 
injuries at birth {see Cerebral Diplegia, p. 325), but it is 
seldom that paraplegia arises in this manner in later life. 

(c) Hysteria, — ^Paraplegia of a most complete type 
may bo of hysterical origin, and its cause is then prob- 
ably situated in the cerebral cortex. 

Some of these hysterical cases give rise to great 
difficulty in diagnosis, for though they can usually be 
easily distinguished from lower neuron lesions, such as 
neuritis, where the wasting and the loss of reflexes make 
the condition clear, they are often confused with cord 
lesions, and especially with those due to commencing 
disseminated sclerosis, in wliich the symptoms are apt 
to vary in tlie same extraordinary fashion as they do in 
functional disease. 

It is in these doubtful cases that the extensor response 
of the plantar reflex is so valuable, for increased knee- 
jerks, with perhaps slight ankle-clonus, may be present 
in both. 

Further particulars of difierential diagnosis of dis- 
seminated sclerosis wall be found at p. 212. 

For the prognosis of paraplegia, which, of course, 
depends upon its cause, reference may be made to the 
chapters dealing with the difterent diseases in which 
paraplegia occurs. 

Senile Paraplegia 

In elderly people some weakness of the legs, accom- 
panied, perhaps, by difficulty in exercising full control 
over the sphincters, may occur from ansemia of the 
cord due to atheroma of the spinal arteries. 

Intermittent Claudication 

Another difficulty in walking — also due, it is sup- 
posed, to atheroma — ^is that knowm under the name of 
intermittent claudication^ or and characterized. 
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by sudden attacks of lameness, often accompanied by 
cramps, blueness of the extremities, and sensations of 
tingling. After walking a variable distance the patients 
are pulled up suddenly witb cramp, wbich usually passes 
ofi with rest. The symptoms in these cases are often 
attributed to impaired nutrition of the muscles con- 
sequent on the arterial disease, and absence of arterial 
pulsation and the presence of gangrene in the feet may 
be associated conditions. 

Some authors, however, think that the symptoms 
depend on changes in the cord or the brain. 

Sir William G-gwers * mentions instances in which 
intermitting lameness and intermitting difficulty of read- 
ing (dyslexia) are associated — a combination of serious 
import, since in most cases it indicates the’ presence of 
a widespread arterial degeneration. 

BULBAE PAKALYSES 

Paralyses of bulbar origin, in which the tongue, 
pharynx, and larynx are afiected, may, like other para- 
lyses, be of upper or lower neuron type. (Fig. 53.) 

1. Upper neuron type. — In this form the motor 
fibres are interrupted in their course from the cortex 
to the medulla, but, in order to produce any permanent 
effect on the bulbar functions, the interruption must 
be bilateral. A unilateral lesion, e.g. a haemorrhage into 
the internal capsule, though it may afiect the movements 
of one half of the tongue and palate, will not as a rule 
cause any permanent loss of articulation and difficulty 
in swallowing. On the other hand, a bilateral lesion, 
by cutting offi the motor fibres from both sides of the 
cortex, will deprive the nuclei of voluntary innervation, 
and in such a case the movements of the tongue, palate, 
and larynx may be greatly impaired. 

Bilateral lesions of cortical origin may be seen in 
severe cases of cerebral diplegia in children ; they also 
occur in amyotrophic lateral sclerosis and in cases where 
a hsemorrhage in the region of the internal capsule is 
* Manual of Diseases of the Nervous System,” i. 13U 
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followed by another in a similar position on the opposite 
side. The bulbar symptoms due to upper neuron lesions 
are often termed 'pseudo-hulbar farahjsis, to distinguish 
them from the lower neuron lesions in which the func- 
tions of the nuclei themselves are lost. 

The same rules for upper motor neuron lesions apply 
here as elsewhere. The power of voluntary movement 



is dinainished. There is inability to pout the lips in 
order to blow or whistle, the tongue cannot be protruded 
or thrust into the cheeks, and articulation is very in- 
distinct. Mastication and swallowing become difficult, 
the saliva dribbles out between the paralysed lips, and, 
in swallowing, fluid may regurgitate through the nose. 
The reflexes of the palate, pharynx, and larynx ate 
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preserved, a jaw clonus may be present, and there are no 
wasting and no changes in the electrical reactions of the 
paralysed muscles. 

2. Lower neuron lesions. — Here the disease may 
be in the nuclei or in the nerves arising from them. The 
nuclei of the bulb, from which the 10th, 11th, and 12th 
nerves arise, are subject to the same diseases as nuclei 
elsewhere. They may be grouped as follows : 

(1) Inflammations. — Acute inflammatory aflec- 
tions of the bulbar nuclei are rare, but acute polio- 
encephalitis, which is a condition analogous to that 
of anterior poliomyelitis (infantile paralysis) in 
the cord, is sometimes met with (see p. 336). 

(2) Degenerations. — Chronic degeneration of the 
bulbar nuclei constitutes the disease known as 
progressive bulbar paralysis. This condition is in 
reality a part of progressive muscular atrophy, 
and is described under the heading of that disease 
(Chapter XXIV., p. 215). 

(3) Vascular lesions. — (a) Heomorrhage, (b) 
thrombosis' (c) embolism. Haemorrhage of any 
size into the bulb na,turally soon causes death, 
but thrombosis or embolism, more especially 
thrombosis of some small branches, may cause 
symptoms of disease of the bulbar nuclei. The 
more sudden onset of the symptoms serves to 
distinguish such cases from the progressive bulbar 
variety ; their course depends upon the temporary 
or permanent effects which the lesion produces. 

(4) Pressure. — Tumours in the neighbourhood 
of the medulla may give rise to bulbar symptoms 
from pressure. 

When the -bulbar paralysis is due to injury of the 
nerves after they have left the nuclei the symptoms are 
generally unilateral, and, moreover, the spinal portion of 
the spinal accessory will in all probability be also injured, 
in consequence of which the additional symptoms of 
paralysis of the sterno-mastoid and trapezius will be 
present. 



BULBAR JPARALY8EB IBS 

Examples of neuritis in wliieli tlie symptoms are sym- 
metrical and of bulbar distribution arc met with in cases 
of postdiphtheritic paralysis. Another disease in which 
bulbar signs are also often prominent is myasthenia 
gravis, the pathology of which is at present not certainly 
known, though there is some evidence to show that the 
morbid changes may possibly commence in the muscles 
themselves {see Chapter XLIIL). 



CHAPTER XIX 

Acute poliomyelitis (infantile paralysis) 

Acute poliomyelitis, known clinically also as infantile 
paralysis, is tke result of acute inflammatory changes 
taking place in the motor cells of the anterior horns of 
the spinal cord. 

Etiology. — ^Acute poliomyelitis is a contagious dis- 
ease which spreads from person to person and may occur 
sporadically or in epidemic form. 

The precise method by which the contagion is con- 
veyed is still uncertain, but there is evidence to show 
that it can he .carried by^ healthy persons, so that the 
infected patient need not necessarily have been in 
direct contact with anyone suffering from the disease. 
Most of the epidemics occur in the summer and autumn, 
showing that the virulence of the infection is subject 
to seasonal influence. Elexner and Lewis,* following 
the earlier experiments of Landsteiner and Popper, 
succeeded in transmitting the disease to monkeys, 
and as the result of these and other experiments 
it has been shown (1) that the vi^i^s has a special pre- 
dilection for the spinal cord ; (2)' that its infective 
power shows a considerable resistance to glycerin and 
to degrees of temperatme that usually affect poisons of 
a similar nature ; and (3) that it is one of those organisms 
which pass through bacterial filters. 

Hitherto ""air attempts to obtain a culture of the 
specific organism have failed, though recently Noguchi 
is said to have isolated it; 

‘ ^ Epidemic Poliomyelitis. ’ ^ New Y ork, 1 910. 
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The length of the incubation period is uncertain, 
but it is thought to vary from ffiree to ten days. The dis- 
ease is especially liable to attac'S^tlie young, and although 
adults are by no means immune the statistics of epidemics 
show that it is mainly a disease of childhood. 

As already mentioned, the virus tends to afi’ect the 
spinal cord, and it specializes this tendency by the 
manner in which it attacks the motor ceils of the anterior 
horns. Careful study of the symptomatology as it 
occurs in large epidemics has, however, shown that 
the efiects of the poison are by no means always con- 
fined to this part of the cord, and so it has been 
necessary to broaden the clinical conception of this 
disease and to recognize that the virus which is 
common to many cases does not produce in all of 
them the symptoms that were formerly thought to be 
characteristic. 

Since in these epidemics the symptoms of difierent 
cases are apt to difier in such a manner as to make it 
difficult to form them into a common group of what was 
clinically recognized as acute poliomyelitis, it has been 
proposed to term the epidemic form Heine-Medin’s 
disease, after Heine who gave one of the earliest descrip- 
tions of the disease, and Medin who made important 
observations on its epidemic form; 

Pathology. — In an acute case, redness and swelling 
of the grey matter of the spinal cord can often be 
seen with the naked eye. Microscopically, acute hyper- 
emia, inflammatory exudation, and disintegration of the 
motor cells of the anterior horns are among the principal 
changes observed. The cell bpdies are swollen, their 
Nissl gramJes broken up, and their nuclei displaced or 
disorganized; 

Capillary haemorrhages, thrombosis of vessels, and 
oedema of the cord may also be observed. 

~ Tlie changes are .generally most intense in the grey 
matter of the anterior horns, but they may often be seen 
to extend into the posterior horns and occasionally even 
into .the white matter; 
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There is also iafiltration of the pia mater, and this 
probably explains the presence of the meningeal symp- 
toms that are found in many cases. 

The route by which the virus enters the body is 
not known, but once in the system there is, from experi- 
mental evidence, good reason to believe that it reaches 
the cord through the lymphatics and not through the 
blood, and wHle the special vascular supply of the 
anterior horns may have some influence in determining 
the localization of the disease, it is evidently not the 
deciding factor, as it was formerly thought to be. It 
is generally conceded that thrombosis and embolism are 
secondary effects. The cerebro-spinal fluid is some- 
times clear and at other times shows lymphocytosis. 

Enlargement of the spleen and swelling of the 
lymphoid tissue of the alimentary canal may occur, 
and are probably the results of a generalized infection, 
though by some the alimentary changes are considered 
as a possible indication of the path of entry Of the virus. 

In the later stages, after the vascular disturbance 
has subsided, the chief features are disappearance and 
disintegration of motor cells, with an excess of connective 
tissue that has taken their place; 

Symptoms. — The early symptoms are those of a 
general toxaemia. The child becomes fretful and rest- 
less, and in some cases drowsiness is a prominent feature. 
The temperature is raised and convulsions have been 
known to occur, but they are unusual unless encephalitis 
is also present. The child dislikes being touched or 
moved, and seems to be in pain. ' Sweating and diarrhoea 
are often present. In the course of a day or. two it is 
n qtice d .that one or more of the limbs are not being 
freely used. This generally gives rise to alarm and leads 
to the examination of the child, when the most char- 
acteristic feature of this stage of the disease, presence 
pfjaJlaQcid .paralysis of acute onset and irregular distri- 
bution, is revealed;* 

Uroups of muscles are picked out irregularly in 
different limbs, but the lower limbs are affected more 
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frecjuently tiian tliq upper, and tlie quadriceps extensor, 
tjbiaiis anticus, and perqnci seem especially prone to be 
attacked. The reflexes in the aflected areas are generally 
lost. The nmsclcs oTthe trunk, including the intercostals, 
may be paralysed (Eig. 54), and the respiratory move- 
nicnts may be still more seriously impaired through 
paresis of the diaphragm. It is not uncommon to find 
that muscles supplied by the cranial nerves are aflected ; 
and a bulbar type in which the nuclei of the medulla are 
aflected may also occur. 

It soon becomes apparent that the paralysed muscles 
are rapidly wasting, and at the end of ten days or a fort- 
night their electrical reactions, if tested, will probably 
be those of degeneration. 

In a typical case there is no disturbance of sensation 
and usually no loss of control over the sphincters. 

In those cases 'where the effects of the virus are not 
confined to the cells of the anterior horn the symptoms 
do not conform accurately to the average type. This is 
the explanation of cases in which some alteration in 
sensation has been observed, and of others in which 
the pyramidal columns have been affected in addition 
to the anterior-horn ceils, but such instances are un- 
common and must be regarded as exceptional. 

Clinical varieties, — ^Many clinical varieties are 
met with, according to the parts of the cord that are 
attacked. 

One of the most important is the form which resembles 
Landry’s paralysis, with which indeed, in some cases 
at least,* it may be identical. Here the paralysis spreads 
from the feet upwards with no sensory disturbance and 
with no appreciable wasting of muscles, giving all the 
appearance of greatly impaired function of the motor 
cells stopping short of their actual destruction. 

There is also a form which closely resembles poly- 
neuritis, and i n ot her instances there may be symptoms 
of ataxy , y- " * 

The virus may also attack the brain and produce 
encephalitis,' a description of which is given at p). S36. 
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Diagnosis*— -The acute onset with rise of tempera- 
ture and wasting of muscles is very characteristic of the 
disease. When there is much pain the symptoms may 
at first resemble those of but as the disease 

progresses and wasting ensues the difierence usually soon 
becomes apparent. As the febrile symptoms pass ofi, 



Fig. 5r.— Wasting and deformities following widespread 
acute poliomyelitis. 


loss of power becomes the prominent feature and the 
wasting of the muscles and grouping of the paralysis, to- 
gether with changes in the electrical reactions, show that 
it is the lower motor neuron which is at fault, i.e, that the 
lesion is situated somewhere between the cells of the an- 
terior horns and the muscles; As acute diseases of the 
muscles, giving rise to such symptoms, are unknown, the 
issue is in most cases further narrowed between diseases 
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of the periphero.1 nerves and of tlie anterior horns. 
Fervjfikeml neuritis can generally be excluded by the 
absence of pain and of sensory disturbance, and by the 
irregular distribution of the paralysis and its failure to 
correspond to the muscle areas of peripheral nerves. 
Moreover, most cases of multiple neuritis of toxic origin, 
c.g. those due to alcohol, arsenic, and lead, develop so 
deliberately that there is little chance of their being mis- 
taken for acute poliomyelitis, while that due to diphtheria, 
where the onset might be more confusing, usually has 
the t 3 rpical distribution of paralysis of the soft palate and 
ocular muscles. Difficulty, however, occasionally arises 
in cases of multiple neuritis of acute onset in which no 
definite changes in sensation can, at any rate for a 
time, be demonstrated, but here again the symmetry 
is of gi*eat assistance. 

Lesions of the muscles and peripheral nerves being 
excluded, the cells of the anterior horns remain to be 
considered. Here the only conditions that are likely 
to occasion confusion are those in which the function of 
the cells is very rapidly modified by toxins which give 
rise to cases included in the clinical group of LandnJ ^s 
faral^si^. Here the patient rapidly loses poAvefT**^ in 
acute poliomyelitis, but there is usually no definite wast- 
ing of muscles nor are there changes in their electrical 
reactions. Moreover, the loss of power in Landry’s 
paralysis advances evenly upwards from the feet, while 
that of acute poliomyelitis is nearly always iiTcguIariy 
distributed. 

While the clinical appearance and course of this 
variety differs from the typical ‘'infantile paralysis,” 
it is, however, probable, as already stated, that the 
underlying virus of both Landry’s paralysis and polio- 
myelitis is, at any rate sometimes, the same, since 
during epidemics the two types may be found side 
by side. 

Progpo^is. — ^The prognosis has to be considered 
(1) as regards life and (2) as regards recovery of 

powerr""'^""" " 
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1; Danger Jije , — ^From a study of epidemics it is 
now recognized that the danger to life is considerable. 
The mortality differs widely in di:fferent epidemics, in 
some being as low as 2 and in others as high as 20 per 
cent, and even higher, and it is greater in adults than 
in children; 

Cases with bulbar symptoms are always serious, as 
also are those which exhibit the symptoms of Landry’s 
paralysis, since in these latter the respiratory move- 
ments are particularly liable to be afiected. 

2. Mecovery of power , — ^In some cases the illness 
consists d,Mbst' entirely of general toxsemic symptoms, 
the local signs being absent or so slight that no anxiety 
arises as to any permanent paralysis. In most cases, 
however, there is the loss of power that is so character- 
istic of the disease, and in these recovery is seldom 
anything like complete, although there is often con- 
siderable improvement. 

The guide to the prognosis in these cases is to be 
found in a consideration of their morbid anatomy. 

If a group of cells taken from an affected area 
be examined, it will be seen that some are entirely 
destroyed, others are badly injured, while still others 
on the borders of the diseased area have escaped. 
Those that are destroyed can never recover their func- 
tion, but those in which the injury is less complete 
are capable of some degree of regeneration, and it is 
upon these latter that the ultimate degree of recovery 
largely depends. 

As a general rule, it may be said that if all goes 
well some considerable degree of improvement will 
take place, but as to how much, time alone can show. 
When the paralysis is extensive the growth of all the 
structures will be impaired. The limb remains stunted, 
wasted, and colder than its fellow, and troublesome 
ulcers may form in the skin. As time goes on, the 
^muscular tissues contract and produce various kinds of 
talipes in the leg or corresponding deformities in the 
arm (Fig. 55). 
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T^ealment. (1) to l“ 

S?S fc v™to SyTo. o“t.S»d. The l»gll* -1 time 



'»■ tt-ijrsv;f “StoK ‘~ ” 

reauiied for isolatioa to be successful is uncertain and has 
beln placed at periods ranging from ttaee to eigji 

Sortunately, isolation cannot Te (Tepended upon 
to ^eck the spread of the disease, the virus of which, 
as already mentioned, is apparently often convejjd by 
SaMy intermediaries, and moreoyer in epidemics 
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there are frequently abortive cases which remain un- 
recognized and serve as centres of fresh infection. 

(2^" Ther^eutie > — ^During the febrile stage the child 
should YT^SepTln bed. The bowels should be opened 
by a dose of grey powder or calomel, repeated if necessary, 
and an antifebrde mixture containing diaphoretics and 
diuretics may be given. Salicylates, aspirin, and pl^na- 
c ^tin are among the drugs frequently pf e^TBed. At this 
stage little more can be done, but as soon as the acute 
symptoms have subsided efiorts must be made to main- 
tain the nutrition of the muscles until the damaged cells 
recover sufhciently to resume their functions. M^^ge 
and passive movements are generally considered the most 
reliable methods, together with ekctrica;! treatment. 
Nowhere is pe^everance in treatment moie necessary 
than in this disease. The treatment must be kept 
up for a very long time, with the object of improving 
those fibres which, though badly nourished, are still, 
by persistent stimulation, capable of being strengthened 
sufficiently to aid in moving the limb. During this 
period every effort must be made to prevent contrac- 
tures and deformities, by means of light massage, passive 
movements, and' the judicious use of splints. Above 
all, the limb must never be allowed to assume such 
a j)osition as to cause tension or stretching of the para- 
lysed muscles, but must always be supported in siich 
a manner as to keep these muscles slack. Eobert Jones 
has for along time drawn attention to the retardation of 
recovery which takes place in paralysed muscles that are 
overstretched, and he has shown that, in the case of 
infantile paralysis, any statement concerning possibilities 
of recovery must, to be accurate, be based upon an esti- 
mate as to how much of the muscle paralysis is due to 
overstretching and how much to complete destruction 
of the corresponding cells in the spinal cord. As an 
example, Jones mentions a case of infantile paralysis 
in which recovery from dropped wrist took place years 
afterwards, the muscles having been kept constantly 
relaxed by dorsiflexion of the wrist. 
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— Wlien tlie limits of improvement seem 
to KSf^ieaclied, or where there are signs of deformity, the 
orthopaedic surgeon may be consulted with a view to 
improving the usefulness of the limb by operative 
measure.* 

* A valuable epitome of tbe methods of treatment of iiifaiitilo 
paralysis will be found in the Annual Oration to the Medical Society 
of London, by Eobert Jones. Uni, 2tcd. Journ.^ May 30, 1014. 



CHAPTEE XX 
LANDRY PARALYSIS 

This disease, first described by Landry, is characterized 
by a paralysis which begins in the feet and rapidly 
extends upwards to the trunk, arms, and bulb ; occa- 
sionally the parts may be invaded in the opposite order. 
Both sexes may be attacked, and most of the cases have 
occurred between the ages of 20 and 45. 

Etiology. — There can be little doubt that the 
symptoms are the result of a poison affecting the functions 
of the spinal cord, and sometimes they have appeared 
to be the direct sequelae of attacks of septicaemia, typhoid, 
influenza, and other specific fevers. There is, however, 
reason for thinking that in some cases the underlying 
toxin is similar to, if not identical with, that of acute 
poliomyelitis, since the symptoms of both diseases are 
met with in epidemics of acute poliomyelitis {see p.l87). 

Pathology. — ^No definite changes in the cord can be 
seen with the naked eye. Microscopically, hyperaemia 
and swellings of the cells have been observed. Changes 
in the peripheral nerves have also been described. The 
loss of function seems to be in considerable advance 
of any definite changes in structure. 

Symptoms. — ^Weakness begins in the legs, usually 
in one a few hours before the other, and in a very short 
time there is complete flaccid paralysis. The loss of 
power spreads upwards to the muscles of the abdomen, ' 
thorax, arms, neck, and face. 

The muscles are flaccid, but usually show no definite 
changes in their electrical reactions and little or no signs 
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of wasting. The tendon reflexes are lost, but the power 
of , the sphincters is generally retained. As soon as the 
paralysis spreads into the cervical region the patient 
is in imminent danger of death from paralysis of the 
diaphragm ; and if he escapes this danger, another is 
frequently met with from failure of the muscles of 
deglutition, with a consequent tendency for food to 
regurgitate through the nose and to find its way into 
the larynx. Sensation is but little, if at all, altered, 
and the mind remains clear. The temperature may 
be raised, but pyrexia is not a prominent feature. The 
spleen is generally enlarged. 

Variations. — Inasmuch as the nature of the poison 
is probably not the same in all cases, and the anatomical 
changes vary, it is not surprising that all cases do not 
adhere rigidly to the one type. In some the paralysis 
appears first at the upper end of the body and spreads 
downwards ; in others, especially those which last a long 
time, there may be signs of wasting of the muscles and 
changes in their electrical reactions; while in others 
again the action of tlie sjdiincters may be im])aired. 

Nevertheless, there is clinically a very definite set 
of cases cliaracterized by a paralysis which ascends 
and which is unaccompanied by wasting or sensory dis- 
turbances. 

The most practical view is to suppose that certain 
poisons, under certain conditions, lower the functions 
of the cells of the anterior horns (and perhaps other parts 
of the nervous system as well) sufficiently to produce a 
flaccid paralysis, but not sufficiently to cause wasting and 
electrical changes ; that here and there the poison is 
intense enough to lead to such changes, and that gross 
anatomical lesions sometimes further intensify the 
symptoms. In this way we can understand the variation 
of the symptoms in diflerent cases. 

Diagnosis. — The definite march of the paralysis, 
md the absence of wasting, of electrical changes, and of 
altered sensation generally, enable the disease to be 
distinguished, though, from what has already been said, 
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it will be plain tliat the less typical cases ma}^ occasion 
difficulty. 

From peripheral neuritis Landry’s paralysis differs 
in the extension of tbe paralysis to the trunk before the 
arms are afiected, and also in the absence of wasting 
and of electrical changes, which are generally soon seen 
in peripheral neuritis. 

In an ascending myelitis, where there is a definite 
inflammation spreading up the cord, there will be loss 
of control over the sphincters, and bedsores will soon 
occur. 

An infantile paralysis (acute anterior poliomyelitis) 
in which the symptoms are widespread may be difficult 
to differentiate for a time, since both this and Landry’s 
paralysis depend upon lesions of the motor cells of the 
anterior horns. As already stated, some cases are 
apparently only different clinical manifestations of the 
same infection. Usually the more scattered paralysis of 
the poliomyelitis makes the diagnosis clear, but where 
there is a difficulty it may be necessary to wait until 
wasting and electrical changes appear in the muscles. 
When a patient recovers from Landry’s disease the 
power returns more rapidly than in recovery from 
infantile paralysis. 

Prognosis. — ^A patient suffering from Landry’s dis- 
ease is always in great danger until the acute symptoms 
have subsided and the risk of respiratory failure has 
passed. 

In a large number of cases the disease ends fatally 
in a few days, while in some the symptoms subside and 
power gradually but steadily returns. 

Treatment. — ^In the absence of any specific antidote 
to the poison, reliance has to be placed on maintaining 
the patient’s strength, and for this purpose h 3 ^odermic 
injections of strychnine are probably the best. Ergot 
has been recommended. 

The breathing of the patient should be carefully 
watched, and anfattempt be made to tide over any 
temporary difficulty^by artificial respiration. 



CHAPTER XXI 
MYELITIS 

Etiology, — The nature of the lesions which are included 
under the clinical term “ myelitis ” differs. In some 
cases there is undoubtedly a primary inflammation 
brought about by the direct invasion of bacilli or their 
toxins through the blood- or the lymph-stream ; in others 
the underlying condition is one of thrombosis, to which 
the changes in the cord are secondary. 

It will .therefore be evident that infective diseases 
and syphilitic endarteritis are the most common causes. 
Cold^ injury, and civility Eom any cause may, by 
lowering tK'e resistance, dispose to an attack. 

The most vulnerable part of the cord appears to 
be th,e lower dorsal region, and it is there that the lesion 
most frequently occurs; 

Pathology. — The substance of the cord is softened, 
and in some cases the different structures are indis- 
tinguishable from one another, Hsemorrhages, engorge- 
ment of vessels, exudation, and cell degeneration are all 
present in varying degree. In the more chronic cases 
the distribution differs according as the infection arrives 
by way of the blood or of the lymphatics {see p. 68). 

Symptoms. — The symptoms vary with the level 
and ffie' extent of the lesion. 

[T. Transverse dorsal^ myeliti^.— When the onset is acute, 
and the^ paSenF has hitherto been well, the first signs 
are generally a feeling of increasing heaviness in the 
limbs, with perhaps some difficulty in passing urine. 
The numbness and weakness rapidly increase, and in 
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a severe case the lower limbs may become witbin' a short 
time both senseless and motionless. Examination shows 
loss of 'power below the level of the lesion, and, assuming 
the attack to be severe, there will be absence of all 
movements of the feet, knees, or hips, the limbs lying 
flaccid and helpless. At this early stage the tendon 
reflexes may possibly be temporarily inhibited through 
irritation of the pyramidal fibres at the level of the 
disease, but they soon become increased, as in other 
upper motor neuron lesions. At the same time that 
impulses are prevented from flowing down the motor 
tracts, the transverse lesion also prevents stimuli from 
passing up the sensory columns*; hence there is loss of 
sensation of every kind below the level of the lesion, 
but at that level, and just above it, there is often a 
zone of hypercBsthesia, due to irritation of the sensory 
roots as they pass out from those segments of the 
cord. This zone of hypersesthesia and the upper limit 
!of the anaesthesia are valuable guides to the position 
lof the lesion. 

Total loss of sensibility is often accompanied by the 
formation of bedsores or crops of herpes, both of which 
are due to those disturbances in nutrition generally 
described as ‘‘ trophic.” No impulses from the bladder 
and rectum can reach the brain, nor can any pass down- 
wards, with the result that control over the sphincters is 
lost. The bladder either discharges its contents reflexly 
at irregular intervals, or, as more frequently happens, 
it becomes distended until the incontinence of overflow 
ensues. 

If the patient lives, the more acute symptoms pass 
ofi, and the permanent eflects of degeneration subsequent 
to the transverse lesion become apparent. (Plate 9.) 
The fibres of the crossed p^rcamidal tracts degenerate 
downwards, with all the accompanying attributes of 
lateral sclerosis. The legs become rigid, with or without 
some return of power according to the intensity of 
the initial lesion, and the rigidity may be Succeeded 
by contractures, in which, in bad cases, the strength 



PLATE 9. — Instantaneous photograph showing gait in 
paraplegia following myelitis. 
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of the flexors and adductors ovefpowers that of the 
extensors- and abductors. The tendon reflexes are 
very exa^^gerated, donus appears, and the plantar reflex 
S a 4lal eitensor response. There wasting, 
fnd no dectrical changes are present. Whether con- 
trol over the sphincters is entirely or only partiaUy 
regained depends upon the amount of communication 
that is re-established after the acute symptoms have 

Such are tbe main points to be observed in a trans- 
versu myelitis of the lower dorsal region. 

'2. A transverse lumbar lesion destroys many mo or 
cells of fbe anterior Korns, from wKicK fibres^go to supply 
the muscles of the legs, and bence there is a considerable 
amount of wasting. The centres for the bladder and the 
reflexes are also liable to destruction; consequently 
the superficial and deep reflexes^ of the legs disa^ear, 
and the bladder becomes a flaccid bag from which the 
urine continually runs,i.e. true incontinence 
to the false incontinence of the distended bladder. ^ 
in transverse myelitis of the dorsal region, there will 
be ansesthesia below the level of the lesion. 

In myelitis of the there will^ be 

parMysis and^afiSreim T^elow the level of the lesion, 
as in the dorsal region. In addition, there is the possible 
presence of hyperpyrexia and of inequality of the pupils 
(due to interference with the cervical sympathetic nerves). 
If the lesion chances to be at the level of the cervical en- 
largement, there will be wasting of the muscles of the 
arm from destruction of their- motor cells, just as the 
muscles of the leg waste when the lumbar enlargement 
is afiected. If, when no intercostal action is possible, 
the motor cells of the phrenic nerves at the level of the 
3rd, 4:th, and 5th cervical roots are destroyed, death 
tato place from failure of respiration. 

Acute ascending myelitis, in which the inflammatory 
proc^es^^commences in the lower parts of the cord and 
extends upwards, sometimes occps.^ The chief symp- 
toms are rapidly ascending paralysis with loss of sensation, 



200 DISEASES OE THE NERVOUS SYSTEM 

loss of control over tlie sphincters, and the formation 
of bedsores. The whole thickness of the cord is acutely 
infixed, and its structure destroyed. 

.ae?ite.,^yeUtis, in which the- inflamed 
areas are scattered throughout the cord, is sometimes 
found. 

Diagnosis. — ^In making a diagnosis it is first neces* 
sary to be certain that the lesion is in the cord, and the 
methods of ascertaining this point will be found de- 
scribed under the heading of Paraplegia (p. 177). When 
this is established it is necessary to consider the nature of 
the lesion. The acute onset suggests an inflammatory 
origin. Hreinordiage into the substance of the cord, 
Besides being very rare, has a more sudden onset, and 
would be unlikely to assume a transverse distribution, 
though bleeding into a cavity of syringomyelia might 
in certain circumstances give rise to difficulty. 

The back must always be carefully examined to see 
if the symptoms may possibly be due to pressure. 

Meningi tis may simulate myelitis, but in the former 
there are usually radiating pains due to irritation of the 
nerve roots ; the two conditions may, however, coexist, 
as so often happens in syphilitic disease of the cord. 

An acute myelitis which ascends the cord will closely 
resemble a case of Landry^ i paralysis ^ but in the latter 
there are usually no loss of sensation, no loss of control 
over the sphincters, no wasting, and no electrical changes 
in the muscles. 

The Wassermann reaction of the cerebro-spinal fluid 
will assist in determining the nature of the lesion. 

When the patient is seen for the first time after the 
acute stage has passed, the resulting degeneration will 
be in evidence. 

The diagnosis will then have to be made from ataxic 
'paraplegia, si^gmte copihined degeneration, dissemingt^ 
sclero^^Sj and ^ Ae , cord. The decision must 

depSid largely on the history of. the onset and the 
course of the disease, since the physical signs will often 
be compatible with diseases of difierent origin. 
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Prognosis. — ^Myelitis of tlie cervical region of tlie 
cord always threatens to destroy life by its proximity 
to the nuclear origin of the phrenic nerves and to the 
structures of the medulla. When the disease is situ- 
ated in the dorsal and lumbar region there is less 
immediate danger, but if the structures of the cord are 
permanently destroyed the exhaustion accompanying 
bedsores and cystitis gradually carries oh the patient. 
Where partial recovery takes place the patient may, with 
care, live many years. 

At the beginning of a case it is impossible to predict 
with any certainty how much power will be regained. 
Some patients recover in an extraordinary way, but the 
majority, after reaching a certain point, make no more 
progress, and for the rest of their lives suffer from various 
degrees of spastic paraplegia, wuth or without some diffi- 
culty in exercising efficient control over the sphincters. 

Treatment. — It is generally recommended that the 
patient should lie on his side or stomach, to avoid con- 
gestion of the diseased part, but it is doubtful if position 
really makes any diSerence. Att ention must be paid 
to t he state of the bladder, and the urine should be 
driaSrJo^^ during which operation'‘?he strictest 

aseptic precautions must be taken to prevent cystitis. 
He should lie on a wat^r^bed, and the greatest care must 
be exercised to prevent the occurrence of bedsores. The 
bowels should be kep^t' freely open. When there is reason 
to suspect syphili s as the cause, appropriate treatment 
bj^^salvarsan or mercury should be given, and the latter 
drug'also often appears to be useful in cases due to other 
causes. Counter -irritation is sometimes applied to the 
spine, but, as it is of doubtful value and may lead to the 
formation of sores, it i^ better omitted. Wdien the acute 
symptoms subside, st:^chnine is useful, but it should not 
be given if much rigidity is present. Massage, passive 
movem ents, good food, and general tonic treatmehf 
are indicated at this stage. Every effort must be made 
to prevent the limbs assuming undesirable positions 
and undergomg confrac^ 
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Diver’s Paralysis (Caisson Disease) 
Symptoms analogous in many ways to those oh acute 
myelitis are apt to arise when a sudden change is made 
from a very high to a very low atmospheric pressure, 
such as may take place in the case of divers. The motor 
symptoms are usually those of paraplegia, which may 
either gradually pass off or be followed by spastic paralysis 
such as occurs after myelitis ; but the disease may injure 
all the structures of the cord and cause ansesthesia and 
loss of control over the sphincters. 

, The injury is supposed to be caused by the rapid 
escape from the tissues of air which has been absorbed 
under a high pressure; and in order to avoid this 
danger the transition from high to low pressure should 
be gradual. 



CHAPTEE XXII 

SUBACUTE COMBINED DEGENERATION 

In this variety of combined sclerosis the degeneration 
is liable to run a somewhat rapid course, and is more 
particularly associated with severe ansemias or other 
toxic diseases to which allusion is made in connection 
with Ataxic Paraplegia (p. 233). 

Symptoms. — The disease usually occurs in middle- 
aged people, and in some instances pursues a fairly 
definite course which can be divided into stages, but 
in the majority of cases no sharp distinctions can be 
made. 

In the first and longest stage the symptoms are some- 
what similar to those which are described under Ataxic 
Paraplegia, viz. weakness and rigidity, with increased 
refiexes, and a variable amount of ataxy. With these 
signs there are generally pronounced sensations of tingling 
and numbness and pains of the lower limbs, to which 
similar symptoms in the arms may be added. 

In the next stage there is added a loss of muscular 
and cutaneous sensibility, the latter beginning in the 
legs and extending upwards on to the trunk. The 
spasticity during this period also becomes more marked 
and is accompanied by increased tendon refiexes, extensor 
response, and the other signs of an upper motor neuron 
lesion. 

After a variable time the patient may enter a final 
stage, in which the spasticity is rapidly superseded by 
flaccidity, with absence of tendon refiexes, wasting of 
muscles, and loss of control over the sphincters. The 
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extensor plantar response often renaains. (Edema of 
the legs, bedsores, and cystitis may now occur, fever is 
present, and the patient loses strength and usually dies 
within a few weeks. 

Patholofiy. — ^The cord shows degeneration chiefly 
of the lateral and posterior columns, which is secondary 
to a more localized and diffused transverse lesion gener- 
ally most marked in the thoracic region of the cord. 

Diagnosis. — ^The difficulties in diagnosis will vary 
according to the stages at which the disease is seen. 

When the signs are those of spastic weakness and 
ataxy the likelihood of disseminated sclerosis being present 
has to be considered. The main points in which dis- 
seminated sclerosis differs are in the earlier age of onset, 
the variableness of symptoms, the tendency to optic 
atrophy and cranial nerve palsies, and the presence of 
nystagmus. 

As the disease progresses the degeneration may be 
referred to the results of a previous transverse myelitis 
or accounted for by the presence of a chronic myelitis. 

Wlien the knee-jerks are lost and there is flaccid 
paralysis, ferifheral neuritis has to be thought of, but 
the anesthesia of the trunk, the incontinence of urine, 
and an extensor plantar response are against it, as also 
is the history of the disease. 

The loss of power, wasting and electrical changes 
in the muscles, together with absence of the Argyll- 
Eobertson pupil, will enable tahes to be excluded. 

Sometimes the signs may suggest the presence of a 
tumour^ but the pains are unlike those due to pressure 
on roots, and the paralysis and sensory changes do not 
show the signs of being due to pressure on one half of 
the cord more than the other, as often happens in the 
case of tumours. 

In the earlier stages subacute combined degeneration 
may have to be diagnosed from hysteria. In doubtful 
cases the most reliable sign of organic disease is to be 
found in the extensor response of the plantar reflexes. 
If this is obtained the organic natui’e of the case is clear ; 
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and where there is any uncertainty, these reflexes should 
be repeatedly examined, since they do not always respond 
in the same manner. 

Prognosis and treatment. — ^Hitherto the cases 
recorded seem all to have ended in death, nor has their 
course been materially modified by any drugs. Treat- 
ment must be directed towards modifying the general 
health, which is always bad. Careful search should be 
instituted for any source of infection, and efforts be 
made to improve the anaemia which is so frequently 
present. 



CHAPTER XXIII 

DISSEMINATED SCLEROSIS 

Etiology. — Very little is definitely known about tbe 
origin of disseminated sclerosis. 

While there is no exact age limit, the symptoms 
begin in most cases between the ages of 15 and 35, 
Children occasionally suffer, but elderl y peoj^ are very 
rarely attacked. 

The number of cases occurring in the two sexes is 
about e^ual; ' " 

Pathology. — The disease, as its name implies, is 
characterized by the formation of islets of connective 
tissue which, are , scattered thejength of the 

Q§St'?^^.A6rypus system a^nd also to some extent in the 
substance of the peripHeral nerves, more especially in 
1 those of cranial origin. The disease in classification 
r therefore belongs both to the brain and the cord. 

the brain,, and cord isprinci- 
JE5!iZ.5'P<^cted, it being somewhat less common to meet 
with symptoms attributable to alterations in the grey 
substance. ® 

Tie patches, which are greyish- white in colour and 
usually sharply defined, vary very much in size, some 
being as large as peas and discernible with the naked 
eye, while others are so small that they are only recog- 
mzable with a microscope. 

The changes appear to begin in the neuroglia rather 
than an the nerves fibres, though on this point there 
IS some difference of opinion. In any case the axis 
cylinders are the last structures to degenerate^ which 
200 
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accounts for the fact that there is seldom any secondary 
degeneration to be detected either above or below the 
Sclerosed site; 

As the symptoms in the earlier stages of the disease 
are liable to remissions, it is probable that the patches 
are also liable to variations before they become per- 
manently established. These early changes may be 
due to vascular disturbances with possibly some passing 
oedema, and their variations probably correspond to the 
remissions and exacerbations which clinically are so 
characteristic of the disease. 

The principal suggestions which have been put for- 
ward to account for the origin of the patches are : 

^-1. That they are due to the presence of toxins. 

That they are the result of some congenital abnor- 
thality of the nerve tissue. 

, 3. That they arc due to a micro-organism: 

In favour of the first view, it is pointed out that the 
symptoms sometimes appear to arise after the infection 
of specific fevers. But where a specific fever has preceded 
the symptoms, the probability is that it has only aggra- 
vated them, or perhaps precipitated their occurrence. 
Congenital changes, probably beginning with a prolifera- 
tion of neuroglial tissue after the manner of that which 
takes place in syringomyelia, are considered by some 
as a likely cause, while others think the variations and 
remissions that occur are suggestive of the presence of 
infective organisms. 

Symi>toms. — In the form which has generally 
been considered characteristic of the disease the symp- 
toms are mainly ymJmeis, syast icitu^ and a^ xj^ s) i the 
l2i^?J.TObs, together with afemtions jn tremo Ts. 

n ystagm us, and pytic at Top^ J/^ (Eig. 56.) This combina- 
tion of signs makes up a very striking picture. 

The patient walks with some degree of difficulty; 
the feet shuffle on the ground owing to the rigidity 
which impairs the freedom of the joint-movements, while 
there is also an unsteadiness of gait owing to changes 
in the posterior and cerebellar tracts. 
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When the patient is seated there is little to notice 
yet any movement of the arm or hand is accompanied 
by a coarse tremor, which increases in amplitude as the 





PLATE lO.—Instnntaiieous photograph showing tremors 
on drinking a glass of water in a case of disseminated 
sclerosis. 
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movement is continued. Thus if the ^ 

to carry a dass of water to his lips, tlie mo 

become more and more lo”) In 

nf tbe Mass are dashed to the ground. (Plate iU. ) i 

spasmodically across the paper^, thoUj, , rtritina 

the earlier stages, all g'^^des °f impairment ofjri tog 
are encountered. (Kg- 67.) In those enpged in clerigl 

work this symptom is sometimes “tatentional ” 

tremor, often known as volitional or mtentiona 

tremor, is by no means necessarily confined 
Sometimes there are rhythniical moyeinents of the he , 

which, however, cease when the muscles of the neck are 

""SlmiSsetouated sclerosis, . then, is char- 

— ■-"'^(l^)^Rs occurrence during voluntary movements, 
d) Its cessation during rest. . 

(3) The coarseness of its vibrations, which , jn" 

■ oreaie ,' in,' amplitude with the continua- 
tion of the movement. 

The power of the legs (and probably of the arms) will 
be found to be considerably , less than normal. _ 

The knee-ierk and tendo-Achillis, jerk am .mcseased, 
ankle-elomus is often, obtained, and the plantar refle^ 
shews the extensor response ; there may also be ^some 
tendency to clbhbing.of the, feet. 

"“Inthc upp.er liiuh also the deep reflexes are genmally. 
■ found to be exaggerated, and a h^jayr-ierk .will in all 
probability be bWained, but the s^erficial reflexes of the 
abdmnen are frequently, lost. 
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As regards the ocular signs, nystagmus is observed 
when the patient attempts to look to one or the other 
side, and there may be some weakness (usually transient) 
of one or more juuscles£^^ double vision. 

The pupils usuaiij react "normally to light and on accpra- 
modatibh. Changes in the optic nerves occur in a large 
proportion of cases of disseminated sclerosis, and failure 
of vis ion may be the patient’s earliest complaint. The 
alteration most commonly seen is that of jpahor^of the 
optic disc, indicating a certain degree of atrophy. In a 
very small percentage of cases signs of antecedent 
neuritis have beem; noted. The atrophy, is often con- 
fined to the temporal half of the disc, a nd frep fuently 
aBec t’s b nly one eye. Oii^_exceptionally, t^ 
total WindnessTikely to occur. The fields of vision may 
show restricted perception of colours, before the sensation 
to ordinary light is demonstrably impaired. 

The speech is known as “ scanning ” or “ staccato,” 
from the pronounced manner in which every syllable is 
jerked out. 

There is generally in^airment of sphincter control 
at some time during the course of the disease. 

Menta l instability is often apparent, as is shown 
by a tendency to laugh and cry when there is but 
slight emotional stimulus ; occagjjQndly.,epilepti fits 
occur. 

Such are the main points to be observed in a so-called 
typical case, but it by no means follows that the signs 
always appear in this pronounced form ; indeed, the 
majority of patients when first seen do not present 
a picture anything like this, and may go on for years 
with vague and transient symptoms, the cause of which 
is often attributed to hysteria unless careful examina- 
tions are repeatedly made. It therefore happens that 
these so-called atypica-l cases are of the greatest import- 
ance, because (^)/they are more numerous than those 
in which signs are from the first permanent and pro- 
nounced, (^they are so aptjp be diagnosed as functional, 
and (S\ any advantage that can be obtained from treat,-. 
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ment is likely to be far greater wben tbe cbanges in the 
nervous tissue are capable of variation than when they 
have become permanent. 

The patient, very commonly a girl, and usually some- 
what above the age of puberty, may complain of peculiar 
sensations of numbness which come and go in a mysterious 
manner, and for which no obvious cause can be found, 
although they sometimes tend to be more severe after 
fatigue or at the time of the menstrual period. Examina- 
tion during such an attack may or may not reveal a 
patch of anaesthesia which does not seem to correspond 
to any definite anatomical arrangement, and then perhaps 
everything passes ofi for a time, and all is forgotten 
until, later on, one of the legs drags, or all power suddenly 
goes out of the arm, again to return or vary from time 
to time. It may be (and this is very significant) that 
there is a temporary complaint of double vision, and 
there is very often transient difficulty in exercising full 
control over the sphincters. 

In all such cases the greatest care must be taken 
before organic disease can be excluded, and where the 
history is suspicious and the results of examination 
negative it is often wise, if possible, to postpone giving a 
definite opinion, for signs which are absent at one time 
may often be elicited with ease at another. 

Pallor of an optic nerve, nystagmus, squint, slight 
incoordination of the arms, and an extensor response 
of the plantar reflexes are among the most important 
things to note, and the establishment of one sign which 
is of definitely organic origin is as useful in a difiiculfc 
case as is the discovery of a single tubercle bacillus in* 
a case of suspected pulmonary disease. 

In other cases, although the symptoms are obviously 
of organic origin, they may for a time be so restricted 
as to give rise to doubt regarding their nature, as, for 
example, when a spastic or an ataxic paraplegia is the 
only condition present. 

In yet others the patches of sclerosis, though widely 
distributed, may not be in the positions to produce 
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the typical signs of the disease, and thus arises another 
set of cases not conforming to type. 

Diagaosis. — ^It will be evident that the diagnosis 
of disseminated sclerosis may be very easy or the reverse, 
and further, that the difficulties will vary during different 
phases of the disease. 

1. During the early stages of its development the 
tendency is to mistake it for hgsteria. The chief points 
to be noted in making the diagnosis have already been 
mentioned. 

2. When the patches are situated exclusively in the 
course of the fibres of the lateral tracts, primary lateral 
sclerosis will be thought of, and, in the absence of any 
^urEIier signs, time alone may determine the diagnosis ; 
but it must be remembered that primary lateral sclerosis 
is rare, and that many cases which appear at first to 
be of this nature eventually develop signs of the dis- 
seminated type.- 

Aid may often be obtained from the variability 
of symptoms, for primary la teral sclerosis is a disease 
l^f^gradual but steady progress, whereas remissions are 
Ivery characteristic of disseminated sclerosisT 

When there are patches in the posterior in addition 
to the lateral columns, and no symptoms point to 
sclerosis elsewhere, the diagnosis for a time may be 

fttniq ^^g^rja^legia, or an incomplete transverse . 

Ataxic paraplegia is, however, a clinical manifestation 
that may depend upon various underlying pathological 
conditions, and it is therefore always wise, when making 
the diagnosis, to keep in mind the further developments 
which so many of these cases undergo. 

3. Wheu the signs are well developed, yet are not 
those 'which characterize the recognized types of the 
disease, there may be some hesitation in distinguishing 
the condition from 

cerebe^ Msease, and, in children, fiom cerebral diplegia. 
ffenem yaralysis of the insane sometimS""iBLOws' symp- 
toms which resemble those of disseminated sclerosis, but 
the inequality of the pupils and the loss of the light 
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reflexes, together with the mental changes present, do 
not usually leave the diagnosis in doubt. 

Paralysis agi ta ns can seldom give rise to real diffi- 
culty, lofTEe tremor, is finer, occurs during rest, and is 
diminished rather than otherwise on movement, while 
rigi^j is seldom absent. 

CShfiisTon with cerebellar disease is only likely 
to arise in very chronic cases. In cerebellar tumours 
optic neuritis, h^d^i^hG, and v omit ing are distinguishing 
features." Cases of cerebellar ataxia of childhood may 
sometimes resemble disseminated sclerosis, as also may 
some of the less typical instances of cerebral diplegia. 
A tremor which closely resembles that of disseminated 
sclerosis may sometimes arise from chronic alcoholism and 





Fig. 58.~Specimen of writing from a case of chronic 
poisoning by mercury. 

also as a result of chronic mercurial 'poisoning b8), 
but the history of these cases, and the ages at which 
they occur, together with the absence of other signs 
of disseminated sclerosis, generally make the diagnosis 
clear. 

Prognosis and treatment. — The outlook for 
patients with disseminated sclerosis is not^hop^ful, since 
experience has shown that, despite the transient nature 
of certain early symptoms, a temporary improvement is 
the most that can generally be expected. Sometimes, 
however, there are remissions even for years; and, very 
occasionally, cases have been recorded in which no 
relapse seems to have taken place. When the patient 
comes under treatment early, it is doubtless possible fre- 
quently to retard the course of the disease by insisting on 
the avoidance of fatigue during the stages of remission, 
and on complete rest during those of exacerbation. 
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The general nutrition should be carefully maintained 
^7 ^ diet . containing an abundance of milk. Tonics^ 
especially those containing iron, are useful; arsenic 
also has gained some reputation in this disorder, but 
no drug is known to have any specific effect upon the 
lesions. Massage, carefully regulated, is of use during 
certain phases, and in the more chronic conditions 
selected exercises may be tried with a view of improving 
the accuracy of the movements. 



CHAPTEE XXIV 

PROGRESSIVE MUSCULAR ATROPHY AND 
PROGRESSIVE BULBAR PARALYSIS 

Progressive muscular atrophy is the title given to 
those cases in which wasting of muscles results from 
a slow and progressive degeneration of the motor cells 
in the anterior horns of the spinal cord, or of their 
analogues in the medulla and midhrain. 

In order, however, adequately to understand the 
nature of the disease, it is necessary to take a rather 
wider view of its pathology and to regard it as an affec' 
tion of the whole motor system (i.e. of the cell bodies 
of both upper and lower neurons), in which the lower 
neurons are generally the more severely attacked. 

Etiology. — Most of the cases occur towards middle 
1^ ; more men suffer than women, and heavy mamS 
labour sometimes appears to be connected with the onset 
of the disease. In a certain proportion of the cases 
the degeneration appears to be due to parenchymatous 
s yphilis.^ In others the cause is not knownj'and all that 
can belated is that some poison, the nature of which 
is at present unknown, causes a progressive degenera- 
tion to take place in the cell bodies of the motor 
neurons. 

Symptoms. — The usual clinical picture of pro- 
gressive muscular atrophy is due to the predominating 
degeneration of the cells of the lower motor neurons, 
those of the upper neurons being generally affected to 
a less degree. The degeneration of these lower neurons 
does not always begin at the same level. Most often 
215 
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tlie cells of tlie cervical region of tlie cord are the first 
afiected, and next in frequency those of the medulla. 
Less often the cells of the lumbar region are attacked 
first, and least often of all the first signs of the disease 
arise from degeneration of the nuclei of the ocular nerves. 
(Fig. 59.) 

OCULAR When the disease begins, as 


NUCLEI 



it generally does, in the cervical 
region, the cells at either the 
upper or the lower end of the 
cervical enlargement generally de- 
generate first, and consequently 
the wasting is first noticed in the 
muscles of the shoulder or , .of 
thS'^hand. In the hand there is 
wasting of the interossei and of 
the muscles of the thenar and 
hypothenar eminences (Fig. 60). 
Depressions appear between the 
metacarpals, and the outline cf 
the first of these bones becomes 
unduly prominent as the fibres 
of the first dorsal interosseous 
muscle (i.e. the abductor indicis) 
shrivel. The fingers can no longer 
be fully separated, and the power 
to abduct and oppose the thumb 
is lost. At the same time the 
hand gradually assumes a claw- 


Fig. 59.— -Diagram show- 
ing different posi- 
tions in which pro- 


like shape (main and 

the thumb tenclTto rotate so that 


IS m'^^coS: it looks like a fifth finger, and 
thus resembes the thumb of an 


ape. The reaction of the wasted 
muscles to faradism and galvanism is diminished j and 
later may altogether disappear, but there are generally 
some fibres left which still show some reaction to fara- 
dism right up to the end, and hence the reaction of 
degeneration ” is not usually present. 
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The reflexes in the diseased areas disappear as their 
arcs become broken by the degeneration of the motor cells. 

As the motor cells are alone aflected, there is no 
loss of sensation, nor is there usually any pain beyond 
that of aching and stiffness, which may well be due 
to the changes taking place in the muscles. Fibrillary 
tremors are very often present. 

After a time, perhaps a few months, wasting begins 
in the opposite hand, and as degeneration extends to 



Fig. GO. -Wasting of hands in progressiTe muscular ati'ophy. 


other levels of the cord the muscles of the shoulder 
and trunk waste, and the weakness of the trunk muscles 
may imperil the adequacy of the respiratory movements, 
thus disposing to pulmonary complications. 

In other cases the disease spreads upwards to the 
nuclei of the bulb, giving rise to additional symptoms 
of progressive bulbar paralysis, which is practi- 
cally a progressive muscular atrophy in which the nuclei 
of the bulb are attacked. 

In the bulb the cells chiefly ^fleeted are those of the 
10th, 11th, and 12th nuclei ; hence there is loss of power 
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in the lips, tongue, pharynx, and larynx, as described 
in one of the titles of the disease — ^progressive labio- 
glosso-fharyngeal and laryngeal paralysis. 

The degeneration of the h 3 rpoglossal nucleus accounts 
for the tongue symptoms, the afiected accessory portion 
of the 11th and vagal nuclei causing the pharyngeal and 
laryngeal troubles. The one difficulty is to account for 
the aSection of the lips without assuming degeneration 
of the facial nucleus, of which there is often no evidence, 
and the solution appears to be that those fibres which 
supply the orbicularis oris, though running in the facial 
trunk, in reality have their origin from the upper end 
of the hypoglossal nucleus, and therefore share in the 
degenerative changes of the latter. 

In a typical example the gradual degenerative 
changes in the hypoglossal nucleus first show themselves 
by some weakness in the more delicate movements of 
the tongue, so that certain letters which require a firm 
muscle for their articulation cannot be clearly pro- 
nounced. Some such letters are Z, n, r, 5 , t. As the 
change progresses, the tongue wastes and becomes more 
and more powerless, until at ‘last it cannot be pushed out 
or thrust into either cheek, and finally it lies helpless 
on the floor of the mouth with its loosely fitting mucous 
membrane wrinkled over it. At the same time the lips, 
formed by the orbicularis oris, which derives its nerve 
supply from the upper part of the hypoglossal nucleus, 
also show signs of weakness and wasting. At first, 
certain letters, such as 0 , u, p, &, m, requiring the lips 
to be pressed closely together for their formation, are 
blurred, and later the lips become thin, wasted, and so 
weak that they can no longer be approximated, the 
saliva constantly dribbling from the mouth. It is the 
drooping of the lower lip that helps so much to give 
the characteristic facial expression to these cases. 

The degeneration of the 10th and 11th nuclei causes 
various degrees of difficulty in swallowing. Fluids 
regurgitate through the nose, and the voice becomes 
“ nasal ” owing to deficient movement of the soft palate 
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incompletely separating the oral from the * nasal 
cavity, while the loss of the pharyngeal reflex is a 
source of danger by allowing the food to pass into the 
larynx. 

When the disease begins in the lumbar region, 
symptoms similar to those described for the arms are 
first noticed in the feet and legs ; and in the rarer in- 
stances where the nuclei of the 3rd, 4th, and 6th cranial 
nerves degenerate, a loss in the corresponding ocular 
movements will be seen. 

So far, we have considered the efiects of the changes 
in the cells of the lower motor neurons. But while the 
degeneration of the cells in the anterior horns of the 
cervical region of the cord is proceeding, some degenera- 
tion is frequently also taking place in the fibres of the 
lateral columns of the cord, as is shown clinically by 
increased knee-jerks, extensor response of the plantar 
reflex, and some degree of weakness and spasticity of 
the lower extremities. 

This degeneration of the lateral columns is secondary 
to changes in the motor cells of the upper neuron (i.e. 
in the ceils of the motor area of the cortex), to which 
allusion has already been made. The effects of such upper 
neuron changes are, of course, masked at levels where 
the lower neuron degenerations are present, but as in the 
majority of cases of progressive muscular atrophy the 
lower neuron changes are for a considerable time limited 
to the arms, the legs remain free to show the signs of 
upper neuron degeneration. Hence, in cases of progres- 
sive muscular atrophy, wasting of the arms is commonly 
found combined with some degree — often very slight — of 
s'pasiicity in the legs, together with the corresponding 
changes in the reflexes, viz. increased knee-jerks and 
extensor response of the plantar reflex. 

This association of symptoms leads us a step farther, 
for when these spastic signs in the legs are well marked 
the condition is known as amyotrophic lateral 
sclerosis (i.e. a progressive muscular atrophy of the 
arms and a lateral sclerosis of the legs). No sharp 
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distinction can tlien be drawn between progressive mus- 
cular atrophy and amyotrophic lateral sclerosis, for in 
so many cases of progressive muscular atrophy there is, 
in addition to degeneration of the cells of the anterior 
horns, some degeneration of the lateral columns, and it 
is according to the degree of this degeneration that the 
case assumes the picture of progressive muscular atrophy 
or of amyotrophic sclerosis. Some authors deny that 
there is any separate condition which should be known 
as amyotrophic lateral sclerosis, and argue that since 
most cases of progressive muscular atrophy show some 
signs of lateral sclerosis, the separation is an artificial 
one. Others, although recognizing the frequency of 
the presence of some degree of lateral sclerosis in pro- 
gressive muscular atrophy, prefer to reserve the title 
of amyotrophic lateral sclerosis for the cases in which 
the degeneration of the lateral columns is a prominent 
and progressive feature of the disease. While every 
gradation can doubtless be recognized, the two terms 
are useful clinically to indicate whether the upper 
neurons have or have not undergone any material 
degree of degeneration. {See p. 230.) 

, “ Progressive bulbar paralysis,” though really relating 

to a part of progressive muscular atrophy, must similarly 
be retained as a useful clinical term. 

Diagnosis of spinal forms.— When the degenera- 
tion begins in the nuclei of the cord the wasting indicates 
at once that the disease is in the lower neuron. This 
narrows the issue down to lesion of the anterior horns, the 
peripheral nerves, and the muscles themselves. 

neuritis must be excluded by the absence of 
pain, oTansestliesia, and of the reaction of degeneration, 
and the grounds for decision will be further strengthened 
if the area of wasting tends to correspond to the dis- 
tribution of motor roots, and not to that of peripheral 
nerves. 

Myopathies . — Some of the myopathies are difficult to 
distinguish from progressive muscular atrophy, especially 
when they commence in the muscles attached to the 
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sLouIder-girdle, but when they occur in young people 
about or before the age of 20, or when they attack the 
facial muscles round the angle of the mouth, their nature 
is generally clear. 

Syringomyelia. — Syringomyelia closely resembles pro- 
gressi^^ muscular atrophy when it commences with 
wasting of the hand muscles. Its nature is demonstrated 
by the loss of sensation for pain and temperature, while 
that for touch is generally unimpaired. 

When the upper neuron is also extensively degenerated, 
the wasting in the arms is often combined with spastic 
paralysis of the legs, and the disease then merges into 
that of amyotrofJiic lateral sclerosis^ from which it can 
never be very sharply distinguished. 

Diagnosis of bulbar foi’ms. — When the degenera- 
tion begins in the nuclei of the medulla, the principal 
conditions it might be confused with are those arising 
from diphtheria and myasthenia gravis. 

In '^ostdi'phtheritic paralysis the symptoms are often 
those of bulbar distribution — e.g. difficulty in swal- 
lowing and regurgitation of fluids through the nose — 
but the rapid onset is unlike the progressive form. The 
history of an antecedent attack of diphtheria makes the 
diagnosis plainer, and in the absence of this the subse- 
quent history of the postdiptheritic paralysis soon clears 
the matter up. Exceptionally, the eflects of the diph- 
theritic poison are more permanent ; thus, on seeing the 
patient for the first time, an erroneous diagnosis might 
be made, but the non-progressive character of the lesion 
would probably arouse suspicion as to the real nature 
of the condition. 

In '^yosthenia .gravis the symptoms vary from time 
to time, and moreover there is seldom any marked 
degree of wasting. The myasthenic reaction, if present, 
is diagnostic. 

Yasculm‘^,esions in the bulb (especially thrombosis) 
wiir cause paralytic symptoms if they occur in the 
neighbourhood of the nuclei. Their acute onset and 
more variable course will serve as distinguishing features. 
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Acute inflammation of the bulbar nuclei, analogous 
to thStoYacute anterior poliomyelitis, has been described, 
but this is very rarely limited to the bulb. 

Diagnosis of the ocular forms. — In those rare 
instances where the nuclei of the eye muscles are the 
first to degenerate, ocular palsies due to tabes, myas- 
thenia gravis, syphilis, and cerebral tumours have to be 
excluded. 

Prognosis. — The course which progressive mus- 
cular atrophy usually runs is sufficiently implied by its 
name. 

Extension to the trunk or bulb is generally only a 
matter of two or three years at the most, and after either 
event the patient’s life must always be precarious. The 
dangers from bulbar paralysis are choking and broncho- 
pneumonia due to particles of food passing into the lungs, 
and an attack of bronchitis is very apt to cause death 
when the trunk muscles of respiration are wasted. 

The prognosis of the parenchymatous syphilitic 
forms is better than that of other varieties, since there 
is more hope of the degenerative processes becoming 
arrested. It is, therefore, important to test the Wasser- 
mann reaction in all cases. 

Treatment. — ^In the syphilitic cases the efiects of 
antispecific treatment should be tried. "Where the cause 
is unknown, all that can be done is to endeavour to 
counteract its effects by keeping up the nutrition of the 
nerves and muscles. 

With regard to drugs, strychnine, iron, cod-liver 
oil, and other tonics are all useful. Strychnine, given 
regularly, seems sometimes to check the extension of 
degeneration, and it is thought to be more efficient 
when it is given under the skin. When there is much 
sj^tiqity:, strychnine should not be given. 

Massage and electrical* treatment in moderation help 
to keep up the strength of the muscles. 

When bulbar symptoms are present the patient must 
be fed carefully to prevent food from going into the air- 
passages. In bad cases a tube may be required. 
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Peogressive Muscular Atrophy in Infants 
A form of progressive muscular atrophy which 
occasionally occurs in infants is known as the Werdnig- 
Hoffmann type, after the authors by whom it was first 
described. The symjjtoms closely resemble those of a 
myopathy, but characteristics of the progressive form 
are usually to be found in the more rapid course which 
it runs, and in the tendency which it shows to attack 
the nuclei of the bulb. 



CHAPTEK XXV 

SPASTIC PARAPLEGIA; AMYOTROPHIC LATERAL 
SCLEROSIS; ATAXIC PARAPLEGIA 

SPASTIC PAEAPLEGIA 

Primary spastic paraplegia, or lateral sclerosis, is an 
example of an uncomplicated lesion of tlie upper motor 
neurons, and is characterized by a degeneration of those 
fibres only which compose the lateral tracts. 

Etiology. — This degeneration appears to be the 
result of nutritional changes in the motor cells in. the 
cerebral cortex from which the fibres arise, but to what 
these alterations in nutrition are due is uncertain. 
Syphilis, injury, lead poisoning, and the toxins of acute 
infective disease have all been assigned as causes, and 
from recent investigations it appears clear that at any 
rate a certain number of cases are due to neuronic 
degeneration following parenchymatous or parasyphilitic 
lesions. 

In the majority of cases the disease is first noticed 
between the ages of 20 and 40. 

Symptoms. — ^The main features of this disease 
are progressive weakness and rigidity, which first show 
themselves in the lower extremities. The patient notices 
that he cannot walk so far as he could formerly, and that, 
after resting, the limbs feel stifi upon using them again ; 
this stiSness is more especially noticed when he first gets 
up in the morning. As the symptoms get worse he seeks 
advice, and it is then that the signs of degeneration of 
the upper neurons are detected. Loss of fower, rigidity^ 
increased tendon re-ftexes^ and the extensor plantar response 
224 
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(Fig. 61) are present, but there is no obvious wasting, 
and there are no changes in the electrical reactions of . 
the muscles. There is no loss of sensation or sphincter 
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trouble, and there are, in fact, no other signs to be found 
than those which can be accounted for by degeneration 
of the crossed pyramidal tracts. 

As a rule the symptonas get gradually and very 
slowly worse, until at last walking becomes difficult 
or impossible. The rigidity is always a marked feature, 
and the flexors tend to overcome the extensors, just as 
the adductors overpower the abductors. Sometimes the 
joints, when moved beyond a certain distance, spring 
into the position of flexion or extension ; from this 
the term “ clasp-knife ” rigidity arises. 

The gait is that known as s'pastic, and is chiefly 
dominated by the rigidity which prevents the feet from 
being freely raised. At the same time, owing mainly 
to' weakness of the flexors of the ankle-joints, the toes 
are dragged along the ground ; hence the gait is stifl, 
and the feet are shuffled along the ground. Cramps and 
spasmodic twitchings of the legs are often complained of. 

Diagnosis. — ^The diagnosis of a case of lateral 
sclerosis will be conducted somewhat as follows : 

The patient will probably come complaining of loss 
of power and stiffness, the existence of which will be 
confirmed. On testing the deep reflexes, the knee-jerks 
and the tendo-Achillis jerks will be found exaggerated, 
as also may be the tendon reflexes of the arm and the 
jaw- jerk. The plantar reflexes will be active, and the 
big toe will turn deliberately upwards (the extensor 
response). 

This combination of loss of fower, spasticity, increased 
deep reflexes, and an extensor response warrants an 
inference that the lateral columns are ' at fault, and 
further evidence of a negative kind in support of this 
inference will be found in the absence of w^asting and 
of electrical changes in the muscles. 

Signs may also be present in the arms showing that 
the degeneration is going on at that Jevel. If nothing 
else be found, we are face to face with degeneration of 
the lateral columns only, and, always bearing in mind 
the possibility of the clinical picture changing with time 
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into one of disseminated sclerosis, or of the revelation 
of some gross lesion which may for a time be indiscernible, 
the diagnosis of primary spastic paraplegia may be 
made. Primary lateral sclerosis uncomplicated by lesions 
of other columns is, however, a rare condition ; indeed, 
some authors have gone so far- as to doubt its existence, 
and incline to the belief that all cases which at first 
appear to be of this kind subsequently develop other 
symptoms which show that the degeneration is in reality 
more widely spread. This doubt is largely justified 
by the scanty pathological evidence that can be brought 
to show that the degeneration remains confined to the 
lateral columns throughout the whole course of the 
disease,' 

On the other hand, degeneration of the fibres of the 
lateral columns occurs ficequently in association with 
degeneration of the motor cells of the cord, giving rise 
to the combination of symptoms known as amyotrophic 
lateral sclerosis, and therefore there appears to be no 
reason why in certain cases the fibres of the lateral 
columns should not degenerate independently of those 
of the lower neuron, and give rise to primary lateral 
sclerosis. . 

In any case, the greatest care must be taken to 
exclude the possibility of an extending lesion before 
concluding that the disease is likely to remain a para- 
plegia due only to primary degeneration of the fibres of 
the lateral columns. 

A considerable number of cases, in which at the time 
of examination the only parts apparently affected are 
the lateral, columns, prove later to have been examples 
of disseminated sclerosis in the early stages, as is shown 
by the subsequent appearance of such signs as nystag- 
mus, scanning speech, ocular palsies, and loss of control 
over the sphincters.’ 

Spastic paraplegia may be secondary to many con- 
ditions, among which spinal caries, tumours, myelitis, 
syphilis of the cord, and injury of the spine may be men- 
tioned, In cases of doubt, the Wassermann reaction 
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of the cerebro-spinal fluid should he tested. It luaj 
happcu that in any of these the spastic symptoms are 
for a time sufficiently predominant to make it appear 
that the lateral columns alone are diseased; When, mr 
instance, in spinal caries, the cord is compressed by 
inflammatory and granulation tissue, there are often, 
for a long time, no well-marked signs of impaired con- 
duction of sensory impulses, although the posterior 
columns are presumably aflected. The functions of 
motor fibres are the more easily disturbed, and thus 
signs of disease of the lateral columns appear first, and, 
unless the back be carefully examined, the case may 
be passed as one of primary spastic paraplegia. 

Implication of the posterior columns [ataxic 'para- 
plegia) will be recognised by the presence of ataxy, 
and the other signs of posterior column disease [see 
p. 233). 

Lastly, spastic paraplegia may be closely simu- 
lated by hysterical paraplegia. 

In organic disease almost every kind of synaptom 
may in its turn be absent from any particular case, but 
when present such symptoms do not contradict one 
another, as they so frequently do in hysteria. In lateral 
sclerosis the signs that are present should be compatible 
with each other* For instance, the degree of sclerosis 
which gives rise to an increase of the Imee-jerk should 
also give an extensor reaction of the plantar reflex, and 
therefore when, in paraplegia, an exaggerated knee-jerk 
occurs in company with a permanent flexor response of 
the plantar reflex, it is a contradiction of signs which 
should at any rate arouse suspicion. Ankle-clonus is 
useful when it is well obtained, as a sign of organic 
disease. In functional disease the clonus, when it occurs, 
is generally feebly sustained, and ceases when the foot 
is well pressed home. It must, however, be remembered 
that tMs type of clonus, known as pseudoclonus, often 
occurs during diflerent phases of organic disease. 

In the gait of functional disease the whole leg is 
dragged after the patient in a characteristic manner, and 
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there are generally other signs, such as ansesthesia, and 
variations in symptoms which are not compatible with 
primary lateral sclerosis. Further, a sudden onset is 
against primary lateral sclerosis, which usually comes 
on quite gradually. 

Pathology. — The characteristic changes are those . 
produced by a degeneration of the lateral columns, 
but it is rare to find a spinal cord in which these alone are 
afi’ected. The degeneration probably begins in the nerve 
fibres themselves, and the overgrowth of neuroglia is 
secondary. Probably the cause, as already stated, is 
failing nutrition of the cortical cells, on which the nutri- 
tion of the fibres depends. There is ground for believing 
that the degeneration is in many cases due to paren- 
chymatous syphilis. 

Prognosis. — ^Degeneration limited to the lateral 
columns is not a direct danger to life. The changes 
progress slowly, and last over an indefinite number of 
years. Sometimes the degeneration appears to be 
arrested, but there is no possibility of cure in the sense 
of restoration to the previous condition of health. 

Treatment. — ^No methods of ensuring arrest of 
the primary form are known, but general tonics must 
be given. Strychnine is often unsuitable because it 
increases the rigidity. 

The general principles of treating rigidity (p. 38) are 
applicable here. 

In many of the secondary forms the possibility of 
removing the cause of the degeneration is, of course, 
much greater. 

^ Where the condition appears to have a syphilitic 
origin, anti-syphilitic treatment should be given ; but 
if the degeneration depends upon the parenchymatous 
or parasyphilitic lesions, no striking results are likely 
to be obtained. 

Where the trouble appears to be due to a tumour 
which, after fair trial, does not yield to treatment by 
rnercury and iodides, the desirability of calling in the 
aid of surgery must be considered. 
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In caries of the spine (Pott’s disease) the pressure 
is usually produced, not by the displaced vertebrse, but 
by the inflammatory and granulation tissue which springs 
up round the cord. This adventitious tissue may in 
favourable circumstances be absorbed, and extraordinary 
•improvement in the nervous system often follows a pro- 
longed and absolute rest, combined if necessary with 
extension by weight to the feet. Cod-liver oil, iodide 
of iron, and other methods of improving general nutrition 
are all helpful; 

"When complete rest is prescribed for caries it is 
generally advisable to continue it for, say, from three to 
six mbnths. If improvement occurs, jSxation of the 
spine may be maintained by a well-fitting poroplastic 
jacket. On the other hand, if the signs show no abate- 
ment, the question of laminectomy should be considered. 
In some instances great improvement has followed this 
procedure, but in others the presence of a secondary 
myelitis mars the possibility of any full return of 
power ; and as the results must necessarily be very 
doubtful, it is in no sense an operation to be lightly 
recommended. 

AMYOTROPHIC LATERAL SCLEROSIS 

In amyotrophic lateral sclerosis, degeneration of 
both upper and lower motor neurons takes place at the 
same time. Clinically, the symptoms are a combina- 
tion of those of lateral sclerosis and progressive muscular 
atrophy, and reference has already been made to the 
relations between amyotrophic lateral sclerosis and the 
last-named disease (p. 219). 

Etiology. — ^In some cases the degeneration is due 
to parenchymatous syphilis ; in others no definite cause 
is known. 

Pathology. — ^The essential cause of the degenera- 
tion is failure of the nutrition of the motor cells of the 
cerebral cortex and of the anterior horns of the cord. 
Sections of the cord show sclerosis of the pyramidal 
tracts and wasting of the motor cells of the anterior 
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horns, while in the brain some degeneration of the motor 
cells of the cortex can be demonstrated. 

Symptoms. — The symptoms vary according to 
the extent of the wasting and spasticity, but in a typical 
case the picture is one of lateral sclerosis together with 
wasting of the muscles of the upper limb. The onset 
in such a case is insidious, and usually resembles that of 
primary lateral sclerosis, in which weakness and stiffness 
of the legs are the early signs ; but in some cases wasting 
of the hands is the first sign to attract attention, and 
then the onset more closely resembles that of progressive 
muscular atrophy. 

The signs of sclerosis of the pyramidal tracts are 
generally very obvious in amyotrophic lateral sclerosis 
as shown by the exaggeration of all the tendon reflexes, 
the occurrence of the plantar extensor response, and the 
presence of clonus, which latter can often be obtained 
in the arms and jaws as well as in the legs. (Fig. 62.) 
At the same time some wasting can be noticed to be 
taking place in the muscles of the hands or arms. 

In other cases the wasting is, at any rate for a time, 
the predominant feature ; the rigidity and weakness 
are slight, and the clinical picture is then more nearly 
like that of progressive muscular atrophy than that of 
lateral sclerosis. 

Diagnosis. — The diagnosis of amyotrophic lateral 
sclerosis is made from evidence of the coexistence of 
sclerosis of the lateral columns and degeneration of cells 
of the anterior horns of the cord. It thus forms a link 
between 'primary lateral sclerosis and progressive muscular^ 
atrophy — and, indeed, there are few cases of progressive 
muscular atrophy in which some signs of degeneration 
of the lateral columns cannot be found. Whether all 
such cases should be included in the category of amyo- 
trophic lateral sclerosis is largely a matter of individual 
opinion. It is on the whole, perhaps, best to speak 
of such cases as progressive muscular atrophy associated 
with signs of commencing degeneration of the upper 
motor neuron, and to reserve the term amyotrophic 
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gradation are met with. When the symptoms arise in- 
sidiously the nature of the disease may for a time be 
overlooked, and the association of the flabby muscles 
of the arms with stiffness and weakness of the hands 
may be attributed to rheumatoid arthritis. In consider- 
ing the diagnosis, the possibility of syphilitic origin should 
not be overlooked. 

Prognosis. — Amyotrophic lateral sclerosis runs 
much the same course as progressive muscular atrophy, 
and the dangers to life are similar in both diseases. 

Treatment. — What has already been said of 
progressive muscular atrophy is applicable here, with 
the exception that strychnine may have to be with- 
held on account of its tendency to increase the 
rigidity. 

ATAXIC PARAPLEGIA 

Ataxic paraplegia is due to sclerosis of the lateral 
and posterior columns. As in primary lateral sclerosis, 
many of the cases which at one time appear to be examples 
of ataxic paraplegia develop other symptoms later, thus 
showing that the degeneration has not been confined 
to these two columns. 

Etiology. — What has been said about the causation 
of primary spastic paraplegia is applicable here, but it 
should be added that toxins associated with extreme 
anaemias, diabetes, and other debilitating diseases seem 
to cause combined sclerosis rather than one which 
is limited to the lateral columns. Ergotism and 
pellagra may, among other symptoms, be accompanied 
by sclerosis of the posterior and lateral columns of 
the cord. 

Symptoms. — The symptoms come on gradually, 
with weakness and spasticity of the lower limbs, just 
as in lateral sclerosis, and to these a variable degree 
of ataxy is added. Thus the clinical picture is one of 
lateral sclerosis with ataxy. In some cases there is a 
difficulty in controlling the sphincters ; in some, too, 
sensation is blunted. 
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Prognosis. — ^Tlie disease runs a clironic course, and, 
until the sclerosis extends beyond the lateral and pos- 
terior columns, it does not usually endanger life. 

Pathology. — ^The spinal cord shows sclerosis of 
the lateral and posterior columns, and also, in many 
cases, of areas outside their boundaries. In the posterior 
columns the posterior external column in the neighbour- 
hood of the posterior root zone escapes, in which it 
differs from the lesion of tabes. The reflex arc is thus 
not broken, and the sclerosis of the lateral columns 
accounts for the ir^creased tendon reflexes. 

Diagnosis. — ^The diagnosis must generally be pro- 
visional in view of the possible development of other 
symptoms. As in primary spastic paraplegia, a large 
number of cases prove later to be examples of disseminated 
sclerosis, as shown by the occurrence of such symptoms 
as nystagmus, ocular palsies, and pallor of the optic discs. 
In other cases the symptoms are the beginning of the 
subacute combined forms of degeneration, as described 
at p. 203. 

Degenerative changes in the cord after a myelitis may 
cause symptoms that are practically indistinguishable 
from those of ataxic paraplegia. 

Treatment. — ^No adequate method of arresting the 
degeneration is known. Treatment must be directed 
towards improving the general health and correcting 
any diseased condition from which the degenerative 
process seems to arise. 
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FRIEDREICH »S DISEASE (HEREDITARY ATAXY*) 

AND HEREDITARY SPASTIC PARAPLEGIA 

Etiology. — ^Altliough Friedreicli’s disease is known 
also as hereditary ataxy the symptoms are seldom 
transmitted directly from one generation to another. 
On the other hand, the disease is often found in several 
members of a family. 

Both sexes are liable to suffer. The first symptoms 
may be noticed somewhere about the age of puberty, but 
they often begin at an earlier date. Occasionally, an 
acute infective disease appears to have been the starting- 
point, but the degeneration can seldom, if ever, be 
definitely traced to any obvious cause, nor docs it 
appear to depend on syphilitic taint. 

Pathology. — ^The main lesions comprise degenera- 
tion and sclerosis of the posterior, lateral, and direct 
cerebellar tracts of the cord, and sometimes also of 
the antero-lateral tracts. The primary change is pro-; 
bably a degeneration of the nerve fibres, to which the 
overgrow^th of connective tissue is secondary. 

Symptoms. — Wlien the parents are observant, as 

* Li some families, certaiu structures show a special disposition 
to atrophy prematurely. The reason for this is obscure, and can at 
present best be explained by assuming an inherent lack of vitality in 
the tissues, rather than the presence of a,n accidental toxsemia, for 
were the degeneration due to the latter it would not, probably, so 
frequently show itself in several members of a family. Prema,ture 
degenerations of this kind occur in the nervous and muscular systems 
as well as in other organs of the body, and are included in the 
group to which the title of “abiotrophy’’ was applied by Sir 
William Gowers. 
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they are likely to be if one child after another is struck 
down, a change in the shape of the foot is often the 
first warning that an 3 rthing is wrong. In others, clumsy 
movements of the legs or arms are the earliest signs. 
This clumsiness is due to the ataxy resulting from 
degeneration of the posterior and cerebellar tracts ; it 
resembles that of tabes dorsalis, and is worse when the 
eyes are closed. The legs are generally first affected, 
and the child stumbles and falls about ; later on, the 
disorder extends to the trunk and arms. 

Weakness. — The pyramidal tracts are affected as 
well as the posterior columns ; hence some weakness 
accompanies the ataxy, and the main symptoms in the 
legs are those of ataxic paraplegia. 

Reflexes. — The continuity of the arcs for the tendon 
reflexes are usually broken at an early period of. the 
disease, so that the knee-jerks are almost invariably 
lost. 

The tendo-Achillis jerk and the deep reflexes of the 
upper limb likewise cannot be obtained. 

When the plantar reflex is preserved it is often 
extensor ’’ owing to the degeneration of the crossed 
pyramidal tracts. 

Deformities. — ^The shape of the feet alters, and 
assumes that known as ‘‘ pes cavus,” in which the 
arch of the foot is exaggerated and the toes become 
deformed as hammer toes ” owing to the contraction 
of the tendons, the extensor proprius hallucis often 
standing out very prominently (Fig. 63). A lateral 
curvature of the spine often develops. 

The eyes. — There is usually a slow lateral nystagmus 
to be observed when the eyes are turned to one or other 
side. There is no Argyll-Eobertson pupil, and optic 
atrophy has only rarely been observed. 

Nodding movements of the head and a slurring, 
stuttering speech are both common. 

Sensation. — ^In spite of the extent to which the pos- 
terior columns* are sclerosed, there is seldom any appre- 
ciable loss of sensation, at any rate until the late stages 
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of tho cliscaso. Tliis shows liow widosproncl arc the 
paths through which sensory impujscs a,ro conducted 
up the cord. 

Diaejnosis. — A well-marked case can give rise to 
little difficulty, as the age at which it begins and the 
characteristic symptoms are very distinctive. The con- 
ditions most likely to canse. confusion are juvenile tabes 
and disseminated sclerosis. Ta])es accpiii'ccl in later life 
can usually be excluded by the history. 

The main points in which Eriedreiclds disease differs 
fi'om tabes are set out in the following table : 


I rulKDKKlcn’s 
Dimcase 


Locomotor Ataxy 


Age of omet 
l\iins ... 


... ! About or before | 
I x^uberty i 
i xV.baont ... i 


Argyll-liohevtson 
Optic atrophy ... 

^ysiagmns 

Loss of power 


Absent 

Absent (almost 
always) 
Present 
! Present 


Later, except in rare 
cases of juvenile tabes. 

Characteristic light- 
ning- pains. 

Frequent. 

Frequent. 

Absent. 

Not common (unless 
quite local) till late 
stages of disease. 


Disseminated sclerosis , — ^Disseminated sclerosis is in 
some cases diherentiated with difficulty, since many 
of the symptoms are common to both allections ; but 
the slow, unvarying progress of Friedreich’s disease 
often contrasts with the variations met with in dis- 
seminated sclerosis, especially during the early stages. 
The coarser and more irregular tremor, the ocular 
palsies, and pallor of the optic disc all help to distinguish 
disseminated sclerosis. 

Hereditary cerebellar ataxy . — ^Hereditary cerebellar 
ataxy of Marie very closely resembles Friedreich’s 
disease ; indeed, it is probably impossible to make a 
definite diagnosis in every case. 

The main points which generally help to differentiate 
hereditary cerebellar ataxy are the later stage of onset 
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and the preservation or increase of tendon reflexes, 
together with the absence of spinal curvature and of 
deformities of the feet; 

Variations from type. — ^It is plain that with such a 
wide distribution of degeneration considerable deviation 
must be occasionally expected from the type originally 
described by Friedreich. Where the columns degenerate 
unequally it must sometimes happen that the symptoms 



Fig. 63.— Pes cavus, from a case of Friedreich’s disease. 


due to an advanced condition of one predominate over 
those due to a slighter lesion of another tract, and this 
especially occurs when the lateral columns degenerate 
before the posterior and cerebellar. In such cases, 
spasticity and increased reflexes are the more prominent 
features. These cases generally complain first of de- 
formity of the feet, and, from the youthful age of the 
patient and the history of the onset, the diagnosis of 
Friedreich’s disease naturally suggests itself. Various 



HEEEDITARY SPASTIC PARAPLEGIA ■ 239 


other signs, e.g. a certain degree of ataxia, nystagmus, 
and trophic ulcers of the feet, may lend confirmation 
to the diagnosis, though the last-mentioned symptoms 
are not usual in Friedreich’s disease. The chief difficulty 
met with is the condition of the knee-jerks, which are 
exaggerated. This, according to most authorities, is 
absolutely against Friedreich’s disease. 

Thus we may be faced with a set of symptoms which 
closely resemble those of Friedreich’s disease, but yet 
difier markedly from them in the character of the knee- 
jerks, the absence of which authors regard as so impor- 
tant a sign. Such cases may be considered as “ atypical 
cases of Friedreich’s disease,” yet, considering the fre- 
quency with which they occur, it is more satisfactory 
to class them separately as cases of hereditary spastic 
paraplegia. 

The term hereditary is somewhat unsatisfactory 
here as in hereditary ataxy, since this condition is 
likewise familial rather than inherited, but it is best 
to retain it since the term hereditary ataxy remains 
in use. 

We have, then, in hereditary spastic paraplegia a 
disease which shows itself clinically by symptoms that 
appear chiefly to depend upon a premature degenera- 
tion of the lateral tracts, to which may be superadded 
symptoms due to some degeneration of the posterior 
columns and occasionally of other parts of the nervous 
system. 

There is a close relationship between hereditary 
spastic paraplegia and Friedreich’s disease, for the 
degeneration in both depends on some inherent lack 
of vitality ; but the former can be distinguished from 
typical cases of Friedreich’s disease by the predominance 
of the spastic symptoms, though occasionally, as might 
be expected, the two conditions practically merge into 
one another. 

Prognosis, — The tendency of these spinal examples 
of abiotrophy is to progress slowly, but occasionally the 
cases seem to be stationary for years. 
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The author’s impression is that the progress of dis^ 
ease in the hereditary spastic paraplegia type is slower 
and more likely to be arrested than in the Friedreich 
type. 

Trealment. — ^No drugs are known to have any 
definite influence in checking the progress of the de- 
generation, but much can be done by maintaining the 
general nutrition with such drugs as cod-liver oil and 
iron, and by attending to the general health in every 
way. Under healthy conditions it is rational to as- 
sume that the progress of the disease is likely to be 
slower, and in some instances it may 
possibly be permanently arrested. 

Locally, the condition of the feet 
must be considered, and, as already 
mentioned, in cases of hereditary 
spastic paraplegia, where there is fre- 
quently, for a time, no ataxy, the de- 
formity of the foot is the patient’s 
chief complaint. Here it is that the 
hammer-toes are so troublesome, for 
they are distorted in such a way that 
they are always rubbing and pressing 
against the boot and are apt to be- 
come covered with very painful corns. 
While a suitable boot is very helpful 
in relieving this tendency, it is often necessary to 
devise some additional simple mechanical appliance. 
When the foot is fiat on the ground, it will be ob- 
served that the toes are almost straight, and in that 
position would run very slight risk of being chafed 
by the boot ; but the moment the foot is raised, up go 
the toes.* The object of the mechanism illustrated in 
Fig. 64 is to keep the toes as far as possible in the 
position which they are still able to assume when the 
naked foot is placed flat upon the ground. A sole of 
firm leather is made to fit the under surface of the foot, 
and opposite the toes is a tape which passes through 
properly constructed holes in the leather sole, and thus 



Pig. 64. — Device 
for dealing with 
hammer-toes. 
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enables the toes to be laced down. The tape, of course, 
can be changed as often as necessary. It is simple 
and inexpensive, and patients state that they find great 
benefit from it. 

As a rule, the progressive nature of the disease, the 
number of tendons and the amount of fascia involved 
in the deformities, as well as the likelihood of difficulty 
in getting the parts to heal well, make these cases un- 
fa vournhle for operation. 



CHAPTER XXVII 
SYRINGOMYELIA 

OvERGBOWTH of neuroglia and the formation of cavities 
in the spinal cord are the chief characteristics of syringo- 
myelia. 

Etiology, — The disease occurs in both sexes, and the 
symptoms are generally first noticed in the early years 
of adult life. 

iSJuries, inflammations, and vascular lesions occasion- 
ally seem to be the starting-point of the disease. 

Pathology. — There are difierent* causes for the 
formation of cavities in the cord. In some cases 
there seems to be a congenital developmental defect 
in the cord which results in distension of the central 
canal, the walls of which are lined with the usual 
epithelial cells. This condition is known as one of 
hydromyelia. 

In other cases the proliferation of neuroglial tissue 
is the primary process, and the formation of cavities is 
then secondary to degeneration and bears no relationship 
to the central canal. It has further been suggested that 
the gliosis is due to some irritant poison, but this at 
present is a matter of speculation. The cavities, which 
vary both in shape and in position, thus accounting 
for the variations that are met with in the symptoms 
during life, are generally situated in the grey matter near 
the centre of the cord, but they often extend into the 
anterior horns, and sometimes into the bpms 

also. The wails of the cavity are generally formed by 
the proliferated neuroglial tissue (Plate 11). 
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PLATE 11. — Photograplis shoxving cavities (A. and B) and 
gliomatosis (C) of the spinal cord in syringomyelia. 
{Pierre Marie.) 
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Symptoms. — The symptoms are cino (1) to 
loss of cord substance, and (2) to pressure on sur- 
rounding parts by tbe proliferating neuroglia, wbicb 
in some cases amounts to a definite tumour forma- 
tion. Tbe symptoms must, of course, differ with tbe 
position and size of tbe cavity and tbe degree of 
gliosis around it, but as tbe grey matter is especially 
liable to be aft’ected there is a certain degree of uni- 
formity in tbe main symptoms of any consecutive 
number of cases. 

1. Tbe lesions of tbe grey matter interrupt im- 
pulses of pain and temperature, bence there is usually 
loss of sensation to heat, cold, and 'pain (Figs. 65, 66), 
\\®le tbe tactile sensibility frequently remains unim- 
paired. 

2. Injury of tbe motor cells of tbe anterior horns 
occurs from extension of tbe cavity or from pressure* of 
gliomatous tissue, and is followed hj a slo w. prog resslYe 

^ 3. There are also trophic lesions of tbe skin, but tbe 
meebamism by which they are produced is uncertain. 

Tbe excavations are usually most extensive in the 
cervical region of the cord, so that tbe w^ting of muscles 
i s most prominent in tbe arms, while, at the same time, 
pressure on tbe lateral tracts often gives rise to some 
degree of weakness in the legs together with increase 
of knee-jerks, ankle-clonus, and extensor response of tbe 
plantar reflex. 

The trophic disturbances are common (Fig. 67) ; some 
of them probably arise in the first place from burns 
and injuries which have not been felt. Spinal curva- 
tures also occur. 

Painless whitlows, arthropathies resembfing those of 
tabes, vaso-motor disturbances of tbe skin causing 
localized anaemias or hyperaemias, excessive or deficient 
perspiration, bullous eruptions, local gangrene, and 
perforating ulcers, are all met with. Tbe painless whit- 
lows in conjunction with other nutritional disturbances 
of tbe hands were first described by Morvan, but it is 
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generally considered that Morvan’s disease ” is a variety 
of syringomyelia. 

In some cases the morbid processes spread xij)wards 



Fig. 65.--Diagram showing loss of sensation for heat and cold in 
a case of syringomyelia. ' 


to the medulla, and atrophy and weakness, sometimes 
one-sided, of the tongue, face, and palate may occur; 
Nystagmus is also occasionally seen. 
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If tlie cavity is situated in the lower part of 
the cord the symptoms may be mainly confined to 
the legs. Occasionally a case may be met with in 



Fig. 66.— Diagram of the same case as in Fig.- 65, showing areas 
over which sensations of pain were lost or blunted. 


which there has been a sudden exacerbation of symp- 
toms due to haemorrhage having taken place into a 
cavity. 



246 DISEASES OF THE NEEVOUS SYSTEM 

Diagnosis. — ^Th.e wasting of the hands may lead to 
the diagnosis of progressive muscular atrophy:, unless the 
sensations for pain and temperature are tested, when the 
real nature of the condition will be apparent. 

' ' Where sensory disturbances are present alone, care 
must be taken not to put them down to hysteria. 



Fig. 67 .— Trophic changes and deformities of fingers from a case 
of syringomyelia. 


When the cavities are mainly in the posterior horns 
the symptoms may for a time simulate those of lo c oz 

""Prognosis. — ^The tendency is for the disease to 
progress slowly. 

Treatment can only be directed towards keeping 
up the nutrition of the wasting muscles. 



CHAPTER XXVIII 
SPINA BIFIDA; HiEMATOMYELIA 
SPINA BIFIDA 

Spina bifida arises from maldevelopment of tlie laminae 
of the vertebrae, with which malformations of the cord 
and its membranes are frequently associated. 

Varieties, — The following five varieties may, accord- 
ing to Sir John Bland-Sutton,* be recognized : 

(1) Myelocele, in which the central canal of the cord 
is open and from which the cerebro- spinal fluid con- 
tinually drains away. This variety is more common 
in stillborn children, and those who are born alive usually 
do not survive more than a few days. 

(2) Syringomyelocele, in which the central canal is 
dilated and forms the cavity of the protruded sac. 
This form is exceedingly rare. 

(3) Meningomyelocele, in which the membranes and 
the cord both protrude, but the cord, instead of being 
dilated, is usually flattened on the posterior wall of the 
cyst. This is the commonest form. 

(i) Meningocele. — ^In this variety there is a protru- 
sion of the membranes only, the cord remaining normal. 

(5) Mashed spina bi-pda (spina bifida occulta), in 
which there is a deficiency of one or more of the verte- 
bral arches which is not associated with any abnormality 
or protrusion of the cord or membranes. 

Spina bifida is apt to be associated with symptoms 
of hydrocephalus and syringomyelia. It also gives rise 
to various forms of talipes, and to nutritional disturbances 
* Tumours, Innocent and Malignant,’’ fifth, edition, 
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sucli as perforating nicer. Other deformities of develop- 
mental origin may also coexist. 

Treatment. — ^In cases where it is possible to do 
so, excision of the ' sac is probably the best form of 
treatment. Many cases are best left untouched and 
protected by a suitable shield. In simple meningoceles 
good results are sometimes obtained by the injection 
of Morton’s fluid, which causes the sac to contract. 
Morton’s fluid consists of : Iodine, gr. x ; potassiuna 
iodide, gr. xxx ; and glycerine ad §i. From Tflxv to 3^ 
is the amount usually injected at a time. 

HiEMORRHAUE INTO THE SPINAL CORD 
(H^MATOMYELIA) 

Etiology. — ^Haemorrhage into the substance of the. 
cord may be associated with injuries to the spine, or it 
ma}^ occur into an area of the cord already diseased, e.g. 
in myelitis, tumours, and syringomyelia. 

A primary spinal cord . haemorrhage analogous to 
that met with in the brain is very uncommon. 

Symptoms. — The symptoms depend upon the 
position and the extent of the haemorrhage. Sudden 
pain in the back and paralysis are usually first met 
with, and in transverse lesions there is loss of sphincter 
control, together with anaesthesia of the parts below 
the lesion. 

The extravasation of blood is often confined to the 
grey matter, and consequently the sensations for pain 
and temperature may be lost to a greater degree than- 
the sensation for touch. 

The cells of the anterior horns are also liable to be 
damaged, with result^g muscular atrophy. 

If the patient recovers, there is a likelihood of some 
spastic paralysis below the level of the lesion, and of 
a permanent wasting of the muscles which are supplied 
from the anterior horns at the level of the lesion ; thus 
wasting of the muscles of the arms is very liable to follow 
haemorrhage in the region of the cervical enlargement. 
‘On the other hand, if the haemorrhage is confined to the 
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grey matter, there may be no paralysis below the level 
of the lesion. 

Pathology. — There may be a single extravasation, 
or numerous haemorrhagic foci may be present, and the 
condition of the surrounding cord largely depends on 
the existence or absence of previous disease. After 
injuries there is likely to be some haemorrhage beneath 
the membranes as well. 

Diagnosis. — The sudden onset of the symptoms 
suggests haemorrhage. If the spine is injured the signs 
may be masked by the presence of extensive meningeal 
haemorrhage. An important guide, when it can be 
demonstrated, is the loss of painful and thermic sensa- 
tions, while the tactile sense is retained, thus pointing 
to a lesion of the grey matter. The existence of previous 
disease in the cord must be decided by the history.' 

Prognosis. — The prognosis depends on the cause 
and the extent of the haemorrhage. In cases of injury 
where the haemorrhage has been slight, patients often 
do well, although they may have permanent paralysis 
if cells with axons innervating important muscles ^ be 
damaged. 

Treatment. — The patient should be kept as quiet 
as possible ; an ice-bag should be applied to the spine. 
The bowels should be opened. If necessary, morphia 
may be given to relieve pain. Ergot has been recom- 
mended on account of its supposed power of checking 
the haemorrhage. 



CHAPTER XXIX 

TUMOURS OF THE SPINAL CORD 

Tumours of the spinal cord may be divided into two 
classes, according as they arise within or without the 
substance of the cord. 

The chief tumours that arise within the substance of 
the cord (intramedullary tumours) are gummata, sar- 
comata, gliomata, and tuberculous growths. Probably 
the commonest of these intramedullary tumours are 
gummata. 

Gliomata do not occur so often in the cord as in the 
brain, and intramedullary tuberculomata are decidedly 
uncommon. 

Outside the cord (extramedullary tumours), sarco- 
mata, carcinomata, psammomata, lipomata, fibromata, 
gummata, and hydatids are found ; and occasionally 
osteomata have been observed to press upon the cord. 
Carcinomata occur chiefly in the vertebrae, and are in 
most cases secondary to disease elsewhere. 

Sarcomata generally arise from the pia mater, and 
are sometimes widely diflused over the membranes of 
the brain as well as of the cord. (Plate 12.) Their 
place of origin is then often difficult to determine, the 
disease at times appearing to have spread upwards from 
cord to brain, and at other times from brain to cord. 
In the latter case the extension may be due to infection 
of the cerebro-spinal fluid by a primary growth situated 
high up in the nervous system and exposed to the stream 
of cerebro-spinal fluid. (Stanley Barnes.) 

Psammomata (dural endotheliomata) also grow from 
the pia mater. (Kg. 68.) 
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Lipomata usually grow from the areolar tissue outside 
the dura mater ; they may also arise on its inner surface. 

Fibromata sometimes arise in connection with nerve 
roots; they are referred to in Chapter XY. (p. 156). 
Gummata of the mem- 


branes are often ill-defined 
tumours, and are frequently 
accompanied by extensive 
meningeal infiltration and 
endarteritis. 

Hydatids are important 
causes of compression of 
the cord. They nearly all 
grow in the areolar tissue 
between the dura mater 
and the bone. Of 44 cases 
tabulated by Schlesinger 
(quoted by Bland-Sutton), 
39 were extradural and 
only 5 intradural. 

Symptoms. — The 
symptoms difier somewhat 
according as the tumour is 
situated outside or inside 
the substance of the cord. 

When outside the cord, 
a tumour produces symp- 
toms by pressure (1) on 
the nerve roots and (2) on 
the cord itself. 

The nerve roots gener- 
ally suffer first, so that the 
patient complains of fain, 
which tends to follow the 



Fig. 68.— Portion of the spinal cord 
with a psammoma situated at 
the level of the interverte- 
bral disc between the 10th 
and 11th thoracic vertebrae. 
From a woman 46 years of age. 
{Sir J. Bland-SuUon; Museiimt 
Middlesex Hospital.) 

root distribution, and which 


for a time is generally unilateral. As the tumour 
grows, it presses on the cord, and also perhaps on the 
anterior nerve roots, and thus to the pain are added 
weakness and loss of sensation, which may be of the 
Brown-Sequard distribution. 
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The weakness below the level of the tumom will 
be. of upper neuron type (spasticity, increased knee-jerks, 
extensor response of tEe plantar reflex, with no wasting 
or changes in the electrical reactions of muscles), while, 
at the level of the lesion, compression of one or more 
anterior roots may cause some paralysis and wasting 
over the area of their distribution. 

The main alterations in sensation are anaesthesia 
over the areas supplied by the compressed posterior 
roots, to which may be added subsequently a more 
generalized anaesthesia below the lesion, due to pressure 
of the growth on the sensory columns of the cord. As a 
rule, the loss is more or less equal for all kinds of sensa- 
tion. At the level of the tumour there may be a zone 
of hyperaesthesia. With increasing compression a com- 
plete paraplegia develops with loss of power over the 
sphincters. 

When the tumour grows in the substance of the 
cord (intramedullary) there is usually less pain, while 
paralysis and anaesthesia are more likely to be early 
symptoms. 

The distribution of the weakness and of the alteration 
in sensation during the early stages of ^n intramedullary 
growth depends upon the locality of the cord in which 
the new growth originated. If, for instance, the sub- 
stance of the grey commissure is destroyed, the signs 
will at first very probably simulate those of syringo- 
myelia, viz. loss of thermal and painful sensibility with 
preservation of tactile sensation. To these signs may 
be added some muscular wasting, as the pressure is felt 
by the cells in the anterior horns. 

On the other hand, if the tumour grows for a time 
in one half of the cord, the signs will tend towards 
those of the Brown-Sequard form of paralysis, viz. loss 
of power below and on the same side as "the tumour, 
with loss of sensation chiefly on the opposite side 
(see p. 20). 

As the growth invades more and more of the cord, 
these early distinctions become masked by the onset* of 
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more generalized paraplegia aBBocuated witli a varialde 
amount of anyestliesia below tlic lesion. 

The symptoms are then usually* those of a transverse 
lesion of the cord, viz. spastic paralysis, anaesthesia, 
and loss of power over the sphincters below the lesion. 

Tumours of the cauda equina. — The symptoms of 
tumours of the cauda equina, since the paresis is of the 
lower neuron type, are mainly those of flaccid paralysis 
with some wasting and electrical changes. The effect on 
the different structures varies with the level of the lesion. 
Thus, the knee-jerks may be retained if the fibres going 
to the anterior crural nerve are unaffected; the degree 
of sphincter control, too, varies in different cases. 

Diagnosis. — The recognition of tumours at an early 
stage is very difficult, for the pain is often indefinite, 
and; in the absence of other signs, is liable to be attri- 
buted to such conditions as muscular rheumatism^ neuritis, 
and sciatica. Suspicion should, however, be aroused by 
the constancy of the pain, its tendency to follow an 
area of root distribution, and especially by the “ girdle ” 
character which it often assumes. This suspicion will 
be confirmed by the discovery of progressive weakness 
and sensory disturbance. 

When the diagnosis of a spinal tumour has been made 
it is necessary to try to decide whether it is situated 
within or without the cord. 

In some cases the early implication of the roots, 
subsequently followed by signs of gradual compres- 
sion of the cord, are almost certain indications that the 
growth is extramedullary ; in others, the dissociated 
anaesthesia, together with the absence of signs of pressure 
on the roots, makes it almost equally certain that the 
tumour is growing in the substance of the cord. But 
between these two groups there are many cases in 
which diagnosis is difficult, especially if the patient has 
already passed the early stages of the disease. 

The next point to decide is the level at which the 
tumour is si^ated. The guide to this is to be found 
in the upper limits of the signs. When the anaesthesia 
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and pain a.re due to pressure on roots their areas must 
be very carefully mapped out and identified with their 
particular roots, and "the uppermost nerve root that 
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Fig. 69.— Diagram showing relations of the root origins of the 
spinal nerves to the spines of the vertebra. {After B. W. Beid, 
“ Quain's Anatomy.”) 
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is affected JioulcI demarcate the upper level of the 
tumour. Any local loss of power due to pressure on 
anterior roots can be utilized in a similar manner for 
localizing purposes. 

When the anaesthesia is of intramedullary origin, 
its upper level will likewise denote the position of the 
tumour, but any zone of hyperaesthesia that may exist 
about the level of the lesion must be taken into con- 
sideration, since its presence will indicate root irritation, 
and will show the necessity of locating the growth rather 
higher than the anaesthesia indicates. 

When the sensory signs are taken to indicate the 
level of* the lesion, it must be remembered (1) that the 
origin of the roots from the cord is not level with their 
foramina of exit, and (2) that the spines of the vertebrae, 
owing to their obliquity, are not on a level with their 
corresponding bodies. Unless these points are kept 
in mind there will be a likelihood of the localization 
being made too low. The relations of the nerve roots 
to the vertebral spines are shown in Fig. 69. 

Treatment. — If the tumour is syphilitic, or if 
there is a reasonable doubt regarding' its nature, an 
efficient course of antisyphilitic treatment should be 
tried. If the symptoms do not abate, the question of 
the removal of the neoplasm should be considered with- 
out delay. The chances of success in an operation for 
this purpose are naturally greatest in the case of extra- 
medullary growths. It is, however, also found possible 
to deal to some extent with cases of intramedullary 
origin, more especially by the method of “ extrusion,” 
which consists in making an incision down to the growth 
and then allowing the tumour to be gradually extruded 
from the substance of the cord by the force of the intra- 
medullary pressure.* 

*Tliis method is described in detail by Elsherg in the Tram. 
Seventeenth International Congress of Medicine^ 1913. 



CHAPTEE XXX 

SPINAL MENINGITIS AND MENINGEAL 
HAEMORRHAGE 

SPINAL MENINGITIS 

For purposes of classification, the cases of spinal menin- 
gitis may be divided into inflammations of the dura mater 
(pachymeningitis) and of the pia mater (leptomeningitis), 
although it necessarily often happens that no distinction 
can be drawn between them either at the bedside or 
in the post-mortem room. 

Pachymeningitis. — ^Inflammation of the dura mater 
may commence on the inner or outer surface, and the 
commonest causes are syphilis, injury, and extension 
of inflammatory processes from neighbouring parts, e.g. 
from tuberculous disease of the vertebrae. 

One form {pachymeningitis hypertrophica), in which 
the dura mater is greatly thickened, is especially apt 
to occur in the cervical region of the cord, and to cause 
wasting and pains in the arms. 

Leptomeningitis. — ^In leptomeningitis the inflammation 
is at first seated in the pia mater and arachnoid. 

Acute infections, as from tubercle, pneumonia, septi- 
caemia, and epidemic cerebro-spinal meningitis, are the 
chief causes of this variety. 

A local serous meningitis in which a collection of 
fluid in the subarachnoid often presses on the cord and 
resembles a tumour may also occur. 

Symptoms. — The symptoms of spinal meningitis 
arise mainly from compression and irritation of the 
anterior and posterior nerve roots and also from exten- 
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sion of the inflammation to the structures of the cord. 
Hence the symptoms will differ with the position and 
intensity of the process. In hy'pe'ftro'phic meningitis of 
the cervical region, to which allusion has already been 
made, there is generally a slow strangulation of the 
nerve roots of the arms with consequent pains and 
wasting ; and perhaps at a later date there may be 
signs of pressure on the cord giving rise to the effects 
of an incomplete transverse lesion. 

In acute leftomeningitis the signs of a general infection, 
such as fever, rapid pulse, and perhaps rigors, are also 
usually present. The symptoms of irritation of the 
nerve roots are very prominent, and are shown by pain 
over the spine which radiates down the limbs, together 
with spasms, cramps, and rigidity of the muscles. The 
head is often drawn back, the back arched, and the 
abdomen retracted. 

i The control over the sphincters is frequently im- 
paired, and there may be other signs that the inflam- 
mation is extending into the substance of the cord. 
Bedsores and crops of herpes are likely to occur. 

In the more chronic forms, pain is ^generally a pro- 
minent feature and the motor symptoms are less severe. 

In many of the infective cases cerebral meningitis 
is also present, and to a Considerable degree masks the 
spinal symptoms. 

The principal characters of syphilitic meningitis are 
described in Chapter XXXI. 

Diagnosis. — In its acute forms, spinal meningitis 
has to be distinguished from myelitis. 

Eehance must be placed chiefly on the signs of irrita- 
tion of the nerve roots which are so typical of meningitis, 
while paralysis is likely to be more marked in a lesion 
of the cord. Of course the two conditions may be present 
at the same time. 

In severe cases the symptoms may be suggestive 
of tetanus^ but they are not in keeping with the onset 
of tetanus, which usually begins in the muscles of the 
jaw and neck. 

R 
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The symptoms of hcemorrliage into the meninges are 
more rapid in their onset. 

In the chronic cases the wasting of muscles may 
resemble that of frogressive muscular atro'phg, but 
the presence of the pains and anaesthesia generally 
shows that the disease is not confined to the motor 
system. In other instances, especially in the localized 
serous variety, there is difficulty in distinguishing 
meningitis from tumour, which the pressure symptoms 
often closely resemble. 

Examination of the fluid obtained by lumbar -punc- 
ture may be an important aid to diagnosis, especially 
in the acute cases. 

Prognosis. — The prognosis of acute spinal menin- 
gitis is not good, for the dangers of extension to the 
region of the medulla and brain and to the substance of 
the cord are' all great. In a certain number of cases 
the symptoms subside, leaving behind them a variable 
amount of permanent damage, and in a few instances 
a good recovery takes. place. In the chronic cases the 
outlook varies with the position and cause of the in- 
flammation. Where the origin of the disease is outside 
the dura mater, as it is in spinal caries, the results are 
often satisfactory if the original focus of disease be 
removed. Some of the S 5 rphihtic cases, of course, do 
very well, but, as mentioned elsewhere (p. 266), per- 
manent cure even in these cannot be relied upon. 

Persistence or return of symptoms during treat- 
ment and extension of the disease are bad signs. 

Treatment. — Whenever syphilis is suspected, sal- 
varsan or mercury should be administered. Potassium 
iodide may be given in full doses at the same time. 
Iodide is also undoubtedly sometimes useful in cases 
which apparently are not of syphihtic origin. 

When the disease is chronic and has begun outside 
the dura mater, the pressure on the cord may sometimes 
be relieved by perfornoing laminectomy. 

In the acute infective cases an ice-bag may be 
applied to the spine, though in many cases warm applica- 
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tions are more comCorting. Counter-irritation is useful, 
but care must be taken not to set u]^ bedsores, especially 
if myelitis is present at the same time. 

Mercurial inunction may be used, as in myelitis, for, 
even though there is no history of syphilis, mercury 
seems often to exercise a beneficial influence over the 
inflammatory processes. Morphia must be given if 
required. 

The same care in nursing and attention to the bladder 
are necessary as in myelitis. 

MENINGEAL H2EMOEEHAGE 

Etiology. — Haemorrhage into the membranes of 
the cord may be associated with luemorrhage into the 
brain, and is then usually of secondary consequence. 
Injury of the spine is sometimes accompanied by some 
hsemorrhage, which is more often outside the dura mater. 
Acute fevers, degenerated vessels, and severe anaemias 
are occasionally the causes of ha)morrhages into the 
membranes of the cord as elsewhere. 

Symptoms. — The symptoms are those of irritation 
of nerve roots and pressure on the cord ; hence they 
are much the same as those of an acute spinal meningitis 
except that they arise more suddenly. 

There is severe pain in the back and along the course 
of the nerve roots, accompanied by a variable degree of 
spasm of muscles, and, when the cord is compressed, 
there is a more or less complete paralysis below the 
lesion. The deep reflexes are at first diminished, but 
later become exaggerated, and efficient control over the 
sphincters is often lost. 

Prognosis. — The prognosis depends in the fijst 
place on the amount of blood extravasated and on the 
efiects which it produces on the cord. The extent of 
the inflammatory and other after-efiects remains to be 
seen, so that in every case the prognosis must necessarily 
be one of caution. 

Diagnosis. — Haemorrhage into the membranes of the 
xjord is distinguished from meningitis by the suddenness 
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with which the symptoms originate and by the absence 
of the more general symptoms that nsnally accompany 
acute inflammations of the cord. Otherwise they 
necessarily closely resemble each other. 

The presence of an injury or some other distinct 
cause makes the diagnosis easier. It may be difficult 
sometimes to distinguish meningeal haemorrhage from 
haemorrhage into the substance of the cord, especially 
as both may be present at the same time. In the latter 
there is a tendency for the blood to be extravasated 
into the grey substance, and so to destroy sensibility 
to pain and temperature, leaving that to touch un- 
impaired. The diagnosis may also be assisted by the 
appearance of the fluid, as shown by lumbar puncture. 

Treatment. — ^If there are reasons to believe that 
the blood is compressing the cord, the tension should be 
relieved by performing laminectomy. In other cases 
absolute rest should be enjoined, and an ice-bag should 
be apphed to the spine. Calcium chloride may be given 
to promote clotting. 



SECTION V -SYPHILIS OF THE 
NERVOUS SYSTEM 

CHAPTER XXXI 

INTERSTITIAL AND PARENCHYMATOUS 
SYPHILIS 

Syphilitic disease of the nervous system may be divided 
into two groups according as the spirochsete attacks 
(a) the connective tissues, vessels, and meninges, or 
(bj the nerve substance itself. 

The lesions of the first group are known as inter- 
stitial syphilis, while those of the second are designated 
parenchymatous and correspond to the lesions formerly 
described under the title of Parasyphilis. 

The term parasyphilis was first used by Pournier, 
to indicate those late results of S5^hilis which were 
thought not to be direct manifestations of the disease 
in the sense that secondary and tertiary lesions were 
considered to be, but indirect results dependent in some 
way on the loss of vitality resulting from the presence 
of toxins. 

The two parenchymatous forms to which most 
attention has been given are tabes and general para- 
lysis of the insane, though, as will be mentioned later, 
modern investigation is tending to show that Pournier 
was correct in including several other nervous diseases 
in this category. Evidence of the syphilitic nature 
of tabes and general paralysis has gradually been 
accumulating, and in later years has been stren^hened 
in this country by the pathological work of Mott and his 
insistence on the fact that the two diseases are identical 
in their pathology. The discovery of the Wassermann 
261 
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test forged a further link in the chain of evidence, and 
any remaining doubt was finally dispelled by Noguchi’s 
discovery of the sp^ochsete in the tissues of the brain 
and cord. 

Thus the diseases known as parasj^philis, and formerly 
thought to be indirectly due to syphilis, are now known 
to be, in at least the great majority of cases,’ directly due 
to the activity of the specific organism, the Sfirocliwta 
'palUda, and are to be regarded as manifestations of the 
activity of this organism. In these circumstances the 
term parasyphilis would appear to be no longer required, 
and it is thus becoming customary to divide syphilis 
of the nervous system into the two categories, parenchy- 
matous and interstitial, according to whether the nerve 
elements or the supporting connective tissue are the 
seat of the disease. 

The diagnosis of both interstitial and parenchy- 
matous syphilitic affections of the nervous system is 
greatly assisted by microscopical examination of the 
cerebro-spinal fluid and by the Wassermann reaction. 

The cerebi’o-'Spinal fiLuid. — ^In the cerebro-spinal 
ffuid of a normal person there are scarcely any lympho- 
cytes to be seen. In syphilis of the meninges, brain, and 
cord, l3miphocytes are frequently found in large numbers, 
which vary from time to time according to the activity 
of the disease, so that from the variation of their numbers 
it is sometimes possible to gain some idea of the effects 
of treatment ; but as lymphocytosis occurs in other 
conditions besides syphilis, it must not by itself be 
taken to be diagnostic of this disease. 

Changes in the chemical qualities of the cerebro- 
spinal fluid, e.g. an increase of proteid substance, have 
been described as a result of syphilis ; but this cannot 
be regarded as pathognomonic of syphilis since it has been 
found also during certain stages of dementia prsecox. 

The Wassermann lest. — A. positive reaction of 
the serum or of the cerebro-spinal fluid to the Wasser- 
mann test indicates that certain chemical changes in the 
one or the other have been produced by the action of 
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the spirochaetes on the tissues of the body, and it is 
now generally accepted that, where the tropical and 
other diseases in whifch the reactiqp is positive can be 
ruled out, a positive reaction in either of these fluids is 
a definite indication of previous syphilitic infection. 

In locomotor ataxy the reaction both in the serum 
and cerebro-spinal fluid is obtained with considerably 
less frequency than in general paralysis, owing ^prob- 
ably to the more chronic character of the disease and 
its greater liability to periods of quiescence. 

While the Wassermann reaction can usually be 
rapidly modified by treatment in interstitial syphilis of 
the nervous system, it is only with great difficulty or 
not at all that it can be altered in the parenchymatous 
forms, on account apparently of the resistance which 
the nerve tissues ofler to the penetration of drugs that 
affect the spirochsetes. 

* The results of treatment of parenchymatous syphilis 
are not satisfactory. Failure to destroy the spiro- 
chsetes seems to lie in the difficulty just mentioned, and 
although, as stated in the chapter on General Paralysis, 
various methods have been tried with a view of over- 
coming the difficulty, none at present can be said to have 
been followed by any definite success. 

Head and Fearnsides * have recently shown that the 
importance of the Wassermann spinal-fluid reaction does 
not necessarily end in simply establishing the diagnosis 
of syphilis, for the behaviour of the reaction can be 
further used to distinguish certain types of syphilis and 
arrive at their prognosis. For example, in meningo- 
vascular disease of the brain and spinal cord, these 
authorities consider that the key to the reaction of the 
cerebro-spinal fluid lies in the presence or absence of 
inflammatory changes in the meninges of the spinal cord 
and brain stem, and that disease of the brain alone 
above this level will not give the reaction. 

This point, if established, will form, as thd authors 
insist, an important possible distinguishing feature 
* BraiUf vol, xxxvii., 1914. 
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between cerebral meningo- vascular syphilis -and general 
paralysis, for while the cerebro-spihal fluid of general 
paralysis practicallyi always gives a positive reaction, 
that of cerebral meningo -vascular S 5 rphilis will be negative 
unless complicated by some lesion in the brain stem 
and cord. Moreover, when the reaction is positive its 
significance can be further gauged by the eflects of 
treatment, for while the reaction of meningo-vascular 
syphilis and its clinical signs can usually be modified 
by a course of neo-salvarsan, those of general paralysis 
rarely undergoes any great change. 

INTERSTITIAL SYPHILIS 
While lesions may appear at any stage of this form 
“ of cerebro-spinal syphilis, it is important to remember 
that they may occur within a very few months of the 
acquisition of a primary sore, and that they are very 
commonly seen within a period of two years from inocu- 
lation. According to Naunyn, 48 per cent, of the cases 
occur within the first three years. Men are attacked 
more frequently than women, and the cerebral structures 
more often than the spinal, and even when the disease 
is pronounced in the cord there are generally some signs 
to suggest that the brain has not altogether escaped. 

Interstitial Syphilis op the Brain 
The structures chiefly affected are the vessels, the 
membranes, and the neuroglia. It is usual to find 
the membranes and vessels afiected at the same time, 
forming the condition termed syfliilis meningo-vascularis 
(Head and Fearnsides). Endarteritis is often followed 
by thrombosis and subsequent softening of brain tissue. 
A difiuse gummatous meningitis, through which the 
brain is damaged by pressure or extension of the inflam- 
mation, is the commonest afiection of the membranes. 
Less commonly, definite discrete gummata are found. 
Syphilis meningo- vascularis very foequently begins at 
the base of the brain ; the cranial nerves are soon 
damaged, and a special feature of the disease is the 
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random way in which they are picked out. The nerves 
supplying the ocular muscles are particularly liable to 
suiter, and ocular palsies, often oi transient character, 
are among the most common symptoms of basal syphilitic 
meningitis. Pupillary changes, apart from tabes and 
general paralysis — e.g. inequality in size and shape and 
deficiency in reaction to light — ^have been described 
by Uhthoff, Nonne and others. Optic neuritis is fre- 
quently present, and when the disease is situated in the 
middle fossa there may be other disturbances of vision 
due to pressure on the optic chiasma. In disease of the 
posterior fossa the spinal accessory and hypoglossa 
nerves are likely to be afiected. 

A gumma may, of course, give rise to the general and 
local signs common to other forms of cerebral tumour. 

Variation of the symptoms, intense headache which 
is usually worse at night, vomiting and early implica- 
tion of the cranial nerves, are among the signs that 
suggest syphilitic meningitis. Among other symptoms 
which the patient may early complain of. Head and 
Pearnsides mention shivering attacks, with or without 
fever, neuralgic pains of radicular origin, and general 
changes of character, e.g. want of concentration and loss 
of memory. 

Where the function of the frontal lobes is modified, 
the symptoms may closely simulate those of general 
paralysis of the insane, and the resemblance may be 
enhanced by the addition of convulsions, more especially 
when the infiltration of the membranes extends over 
the motor areas. The difierential diagnosis of the two 
diseases is most important, and should be carefully 
considered in every case. Irregular patches of infil- 
tration, accompanied by symptoms which frequently 
disappear, may suggest the presence of disseminated 
sclerosis, the more so if at the same time patches of a 
similar kind are disturbing the functions of the spinal 
cord. The clinical picture of cerebral syphilis may show 
considerable changes from time to time, owing to the 
variation in vascularity and intensity of inflammatory 
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processes in tlie diseased parts. Its resemblance to other 
disorders may thus be greater or less according to the 
stage which the disease has reached at any particular 
time ; and in the early stages, when there are no definite 
signs, care must be taken to difierentiate it from simple 
neurasthenia, many of the manifestations of which it 
may closely simulate. 

Interstitial Syphilis op the Spinal Cord 
As in the case of the brain, the structures chiefly 
affected are the neuroglia, the meninges, and the blood' 
vessels. (Fig. 70.) 



Fig. 70.— Endarteritis and periarteritis of a meningeal artery from 

a case of syphilitic meningo-myelitis. {B. T. Williamson.) 

The commonest lesion is that known as meningo- 
myelitis, in which there is a diffuse inflammation of 
the neuroglia, vessels, and membranes. 

The meninges become diffusely infiltrated with a 
gummatous substance over an area of varying extent, 
and at the same time the walls of many of the arteries 
which pass into the cord are thickened by an infiam- 
matory process of a similar nature, which narrows or 
altogether blocks their lumen. The meningeal thicken- 
ing causes symptoms by compression of the nerve roots 
and other structures around, while the narrowing of the 
blood-vessels impairs the circulation in the cord. The 
posterior arteries of the cord (Figs. 71, 72) are generally 
most affected, and so the effects of circulatory disturb- 
ance are chiefly visited upon the posterior columns 
and the pyramidal tracts, with the result that the main 
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symptoms are those of paraplegia, together with some 
degree of loss of sensation, to which diminished control 
over the bladder is often added. ^ 

Thus, clinically, this condition shows itself in the 
form of an incomplete transverse myelitis in which the 
sym|)toms, while similar to those of other forms of 
rnyelitis, are apt to vary in their intensity from time to 
time as the condition of the vessels allows more or less 
blood to reach the nerve structures. 

Erb has described a group of cases, of gradual onset, 
in which the motor columns suffer out of proportion 



Fig. 71.— Section showing distribution of the anterior and pos- 
terior arterial systems of the cord. The part shaded by dots 
shows the area supplied by posterior arteries of the cord. 
(E. T. Wiiliaintion.) 


to the sensory tracts, the control of the sphincters being 
also frequently weakened. It seems probable that in 
some cases of this description the lesion is due to a 
parenchymatous systemic degeneration of the lateral 
and posterior columns and not to a meningo-myelitis, 
but the distinction from a clinical point of view, apart 
from the results of treatment, may be very difficult, 
and indeed it is possible that systemic degeneration 
and a diffuse myelitic process may coexist. 

Acute syphilitic myelitis. — Sometimes syphilitic 
changes in the cord come on very rapidly, and give 
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rise to the clinical picture of acute transverse myelitis ; 
indeed, many cases included under the latter title are no 
doubt instances of rapid softening of the cord consequent 
upon syphilitic endarteritis and thrombosis. The out- 
look in such cases is not good. 

Gixinmata. — ^Isolated gummata are not common 
either in the membranes or in the cord itself. Their 
symptoms are similar to those of other tumours, and 
when situated in the substance of the cord they are apt 
to produce the Brown-Sequard form of paralysis, or 
symptoms which are closely allied to it; 



Fig. 72. —-Diagram showing division of a transverse section of the 
. cord into three zones according to the arterial supply : 
(i.) Central zone (dotted) in the centre of the grey matter which 
IS supplied by the anterior median or central arteries of the 
cord; (ii.) a peripheral zone (shaded) supplied by the peripheral 
arteries of the cord ; (iii.) a third zone (pale) supplied by both 
central and peripheral arteries. (B. T. Williamson.) 

Diagnosis. — The combination of manifestations that 
are due to disease of the membranes and of the cord, 
together with the variability of the symptoms, the 
history of a primary infection when it can be obtained, 
and the results of the Wassermann tests of the blood 
and - spinal fluid, are some of the main points to which 
attention should be paid. A careful examination of the 
back should be made in order to exclude the presence 
of caries, and the possibility of the existen 9 e'of a tumour 
other than a gumma must be remembered. 
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Irritation and compression of tlie posterior roots 
by the thickened meninges may ^canse symptoms, re- 
sembling those of tabes, but the rapidity with which 
the symptoms arise, together with the additional signs 
of meningitis and extension of the disease to the more 
central structures of the cord, generally makes the diag- 
nosis clear. 

Prognosis. — When the circulation in any part 
of the cord becomes almost arrested there is great danger 
of softening, followed by a sclerosis, which permanently 
damages the cord. 

The patient is also very liable to relapses. 

The course of the disease cannot be predicted until 
the effects of antisyphilitic treatment are seen, but 
it may be said generally that, when the symptoms are 
of recent origin, the results are fairly favourable. In 
some instances the symptoms disappear with great 
rapidity; in others there is permanent disablement 
from the efiects of secondary degenerations ; in others 
again the paraplegia becomes complete and complicated 
by bedsores and cystitis, with subsequent death from 
exhaustion. 

PAEENCHYMATOUS SYPHILIS (PAEASYPHILIS) 

Parenchymatous syphilis, as we have seen, is the 
term denoting the results of infection of the nervous 
elements of the brain and cord by the spirochsetes. The 
condition is mainly characterized by degeneration of 
tracts of neurons, and clinically therefore the symp- 
toms differ in different cases according to the group- 
ing and the order in which the degeneration takes 
place. 

The combination of symptoms most widely recognized 
is that of tabes, general paralysis, and the mixed cases 
of tabo-paresis, but there is no reason why other com- 
binations should not take place, and Head, Pearnsides,* 

* ‘‘Parasypliilis of the Nervous System,” by James McIntosh, 
Paul Fildes, Henry Head, and E, &. Fearnsides. Brain, 1913, 
vol. xxxvi., Pt. i. 



270 DISEASES OF THE NEEVOUS SYSTEM 


and others have pointed out that some clinical 
forms of progressive muscular atrophy, lateral and 
combined sclerosis, primary optic atrophy and periodic 
epileptiform attacks may equally well be manifestations 
of the disease. 

. An important fact, concerning which probably all 
observers are agreed, is that in the case of paren- 
chymatous syphilitic afiections of the nervous system 
the symptoms of the original infection have often been 
slight and even insufficiently marked to attract the 
attention of the patient. The difficulty which fre- 
quently occurs in obtaining any history of infection is 
well Timown, and Mott,* in 600 post-mortem examina- 
tions of cases of general paralysis, observed that external 
marks of sy]3hilis in the shape of lesions of the skin> 
bones, and viscera were relatively few in number. The 
presence of gummata or scars of gummata in the viscera 
is also rare, and in a considerable number of cases the 
only internal evidence that can be found of previous 
syphilis is nodular fibrosis of the aorta. It has been 
suggested that these cases are associated with a type 
of spirochaete which shows a peculiar tendency to attack 
the nervous system, to the exclusion of the other tissues 
of the body. 

The difficulty which often exists in obtaining evidence 
of syphilitic infection in tabes and general paralysis is 
now largely counteracted by means of the Wassermann 
tests of the blood and spinal fluid, which give a positive 
result in almost every instance of general paralysis and 
in a large percentage of the cases of tabes. 

The first stage of the syphilitic infection having 
passed, there generally ensues a quiescent period of 
considerable length (an average of about twelve years 
in the case of tabes and general paralysis), in which 
the spirochaetes remain latent, and it has been sug- 
gested that they may during this period possibly assume 
a granular form. 

When activity recommences, degenerations begin to 
* Archives of Nef^rology and J^sychiatry^ voh vi. 
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make their appearance, and the manifestations of paren- 
chymatous syphilis arise. ^ 

As to the nature of the reactions which precede 
the degenerations, somewhat different views are taken. 

With regard to cerebral lesions, Mott considers 
that the spirochaetes probably reach the brain during 
the secondary stage, at which time the infection is 
generalized, and in favour of this supposition is the fact 
that meningitis is not infrequently present during the 
secondaiy period. Having entered the brain in this 
way, the spiroch fetes may remain latent until stirred 
into activity by circumstances the nature of which is not 
at present exactly known. 

On the other hand, it is the opinion of Head and 
Pearnsides that there is no essential difference between 
so-called tertiary and parasyphilitic lesions. Tliey be- 
lieve both to be the results of reactions of hypersensitive 
tissues to doses of the virus, which virus may either be 
brought to the central nervous system from a distance, 
or may be due to a recrudescence of activity in spiro- 
chastes that arc already there. 

Tissues arc said to be “ sensitized ” when they have 
been ahected by toxins in such a manner that they 
react at some future time with abnormal activity tc 
similar doses of toxins. Thus, in some cases of tubercu- 
losis, tissues that have been previously sensitized may 
respond with great activity to a small dose of tuberculm 
which might have little or no effect upon n healthy 
person. Such sensitization of the cord and brain may 
possibly occur during the earlier stages of syphilis, 
after which the tissues will remain hypersensitive and 
strongly react to any future doses of infection they maj 
receive. 

In the cord, sensitization of the posterior columns 
is especially likely to be jproduced by infected lymph 
which, as shown by Orr and Rows in the papei 
referred to later (p, 282), can pass up the perineura 
lymphatic spaces of spinal nerves, and so reach th€ 
cord along the posterior roots. 
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In the brain the infection may be similarly con- 
veyed along the lymphatic streams of the cranial 
nerves, but it is also possible that sensitization may 
sometimes be produced from infection of intracranial 
structnres during the so-called secondary period of the 
disease. 

In the case of the cord, if the posterior columns 
have been made hypersensitive by the infection reach- 
ing them through the lymphatics of the posterior 
roots, their fibres, when the later reaction takes place, 
will degenerate, and the degeneration will extend down- 
wards into the root as far as the level of termination 
of the neurilemma sheath, which below this point afiords 
protection to the fibres from the infected lymph-stream. 
Similar changes take place if the activity occurs in the 
brain, but the affected area is greater and the changes 
are more diffuse. 

In other cases the reaction takes place in relation to 
other groups of neurons, as, for instance, when the cells 
of the anterior horns suffer and give rise to the clinical 
symptoms of progressive muscular atrophy. 

Thus, according to this hypothesis, the stages which 
lead up to parenchymatous syphilis may be summed 
up as follows : (1) Primary infection. (2) Sensitization 
of the nerve tissues. (3) Recrudescence of spirochetal 
activity in hypersensitive areas. (4) Abnormally active 
response of the hypersensitive tissues. (5) Degeneration 
of neurons. 

Mott discusses the difficulty — assuming that the lesions 
of tabes and general paralysis are due to a direct exciting 
action of the specific organism upon the neurons — of 
explaining the selective action of the poison in producing 
Argyll-Robertson pupils and degeneration of the posterior 
roots. He thinks it possible that in the spinal cord this 
selective action may be explained by the passage of a 
toxic or exciting agent entering the cerebro -spinal axis 
by the lymphatics of the vessels and nerves continuous 
with the structures of the posterior roots, while in 
general paralysis it may be that by the active multiplica- 
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tion of the spirochsetes in the brain a toxin is produced 
which, escaping into the cerebro-spinal fluid, afiects the 
neurons of the cortex in the neighbourhood of its pro- 
duction. In this way, Mott states that the epilepti- 
form seizm’es, transitory hemiplegias, and aphasias are 
the clinical manifestations of the production of the 
toxin by latent spirochaetes becoming active and 
multiplying. 



CHAPTEE XXXII 

GENERAL PARALYSIS OF THE INSANE 
(DEMENTIA PARALYTICA) 

Etiology. — ar^ more liable to sufer from the 
disease tban are women" and It most commonly begins 
between the ages of 35 and 55. A bistc)::^y ^gf .premous 
sv|)bilis can be obtaineS^a! large number of cases, and 
the results of the Wassermann test, together with the 
discovery of the presence of the spirocheete in tbe brain 
tissue (Plate 13), have thrown a flood of light on the 
causation of this disease. 

Wassermann and Plant obtained a positive reaction 
of the Wassermann test with serum in 99 *5 per cent., 
and with spinal fluid in 95 per cent, of the cases, while 
Browning found it in 96 per cent. 

The presence of the spirocheete in the brain of general 
paralytics was first demonstrated by Xognchi, whose 
observations were soon confirmed by Marie, Levaditi, 
Mott and others. The ^ organisms are found in small 
foci, and are generally most plentiful in the frontal lobes. 
While general paralysis" must be regarded as due to 
syphilis in the vast majority of cases, if not indeed in 
all, it is generally accepted that in certain circumstances 
other cond i tion s,, such as wpiry, alcoholism, and 
may precipitate the onset or accelerate the course of 
the disease ; and it has been aptly said that general 
paralysis is a disease of syphiHzation and civilization. 
Where any question of this kind assumes a medico- 
legal aspect, the history and course of the disease in 
the particular instance must be carefully considered and 
the case judged on its own merits. 

274 
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In some cases tlie onset occurs within a few years 
of infection, in others it may be delayed as long as 
twenty or twenty-five years, but the average interval 
between the time of infe(^ji 9 |ij,and the onset of symptoms 
is*aEout ten or twelve years. As already stated, the 
interstitial syphilitic lesions of the brain often arise 
within the first three or four years after infection, a fact 
which, in the opinion of Mott, suggests that the specific 
organism of general paralysis may have become in 
some way modified. The views concerning the paths by 
which the infection reaches the nervous system and the 
course which the degenerative processes take have been 
discussed in the previous chapter. 

Juvenile general paralysis . — ^In a small percentage 
of the cases the disease arises in young people at about 
or soon after the age of puberty, and of these congenital 
syphilis is considered to be the cause. 

“Pathology. — To the naked eye, .fte 

cerebral convolutions, ^pecj^^lly those of the frpjxtal 
loFes ^ and thickenejJ^^and adherent membranes, are 
among the principal changes. The tendency for the 
frontal lobes to sufier out of proportion to the rest of the 
brain is interesting, and according to Mott it may perhaps 
be accounted for by the anatomical arrangement of the 
veins, which tends to produce a venous congestion of the 
circulation in this area. With the microscope, degeim ar 
tion of cells and tracts of fibres connecting various parts 
of the cortex with one another (association fibres) can 
be demonstrated. "Hip ^ cortical cefls, especially the Betz 
cells of the motor area, are s’^Qilm.^nia-itered in shape, 
a hd in , the later stages of the disease many . of them 
disap pear, them place being taken by an overgrowth of 
neuroglia. 

"'"The vascula rity .of the cortex is increased, and new 
capillary formation can be seen. The endothelial cells 
of the capillary walls proliferate, and the perivascular 
spaces are filled with lymphocytes and plasma cells. 
Th^ origin of the plasma cells is doubtful, but their 
presence is very characteristic of general paralysis. 
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In addition there are mast ’’ cells and rod ’’ cells 
to be seen. 

Symptoms. — "Aie first symptoms are usually those 
connected with the mmKi 'The patient becomes init- 
aWe, unstable, and alternately unduly depressed and 
exaltedr"" Early mental changes vary in character in 
different individuals : in some patients depression is a 
feature; in others exaltation is present. .. Con yulsiye 
seizures, though commoner in the later stages, are som.e- 
Hmes among the first symptoms to be noticed. 

Forgetfulness is especially apt to be noticed as an 
early symptom when the patient is a business man, for 
naturally any mistakes are soon liable to be found out ; 
but where the patient has not a responsible position, loss 
of memory, although perhaps present, is more likely to 
be overlooked. The^ame.is true of manual work ; the 
last and most delicate acquirements are the first to decline, 
on account of failure of the attention and of the delicate 
coordination that are required for their performance. 

When the patient is brought for examination there 
are frequently definite signs which, taken with the 
mental condition, make the nature of the case clear. 
Of these the most common are inequality of the pupils 
with failure Jp. react to light, a slurring and 
tremors of the lips, tongue, and hands. 

The pupils are like those of locomotor ataxy (Argyll- 
Eoherts on). and contract during accommodation but 
not to light. Their inequality is often marked, and they 
have often ceased to" be circular, and exhibit an 
lar’^ appearance. There is no ny stagmus, and in the 
early" sta ges the outic„ discs dpnot^'usually show any 
change, although later on they may undergo atrophy. 

The"sp(iech is generally tested by the ability to say 
such words as “ artillery,” ‘‘ constitutional,” and “ con- 
stabulary.” There is a great tendency to elide syllables, 
a tendency which is also 'noticed in the writing (Fig. 73). 
In talldng there is a fine tremor pf the. lips and- a*general 
ove r-action of . all th(rdace muscles : a fine -tremor^may 
also be observed in the tongue. 
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The hands tremble, and there is loss of accuracy in 
^vements requiring fine coordination, as can often be 
demonstrated by asking the patient 6o button up his coat. 

The tremor, incoordination, and general failure of 
intellect are often all made manifest in the writing 
(Fig. 73). 

The knee-jerks may be absent or increased, and in 
the latter event they are often unequal ; the plantars 
may give an extensor response! 

Diagnosis. — General paralysis of the insane is often 
seen by the neurologist during its early stages, when 
it is most important, if possible, to arrive at an accu- 
rate diagnosis. In the early stages, care must be taken 
to avoid confusion with neumstJwnia. Occasionally it 
may at first be impossible to make a certain diagnosis, 
but usually there is a difference between the simple 

Pig. 73.— Specimen of writing from a case of general paralysis 

fatigue symptoms of neurasthenia and the mental de- 
generation of general paralysis ; and with the develop- 
ment of physical signs the diagnosis becomes clear. 
The neurasthenic worries about himself, but in general 
paralysis it is the friends who are often first worried on 
account of the mental symptoms which change the man 
from his former self into an irritable, careless, and 
strange being. 

Interstitial forms of cerebral syphilis are often very 
difficSK'to distinguish from general paralysis ; and the 
methods which may assist in the difierentiation have 
already been discussed (p. 263). That the two should 
be distinguished is most important, for while the prog- 
nosis of the meningo-vascular form, if it be adequately 
treated, is comparatively good, that of general paralysis 
is almost hopeless. 
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This disease may also bear some resemblance in it's 
early stages to disseminated sclerosis, the chief symptoms 
co mm on to botE^tieinff" tremors, a ltera tion in speech, 
and incr^a^e of , d.®^p reflexes ; but it must be remem- 
bered that tile knee-jerks are by no means always 
increa sed in general pafalysis—they may be dimimshed, 
unequal, or alisent. The tremnc_Qf . general paralysis 
ts 'flner than that of disseminated sclerosis, and it is, 
moreover, especially marked in the face, tongue, and 
lips. The speech, too, when well developed, differs in tbn 
two ^conditions": in^general paralysis it is hesitating and 
syllables „ are, droppefl^pr telescoped into one another; 
while in _ disseminated, sclerosis it is jerky, staccato, or 
scanning — characters which are rather difficult to de- 
scribe, but which are distinctive when heard. 

Among other conditions which may sometimes closely 
simulate general paralysis are some phases of mejtnl 
disorder due to chronic _ alcoholism. Tumours of jhe 
fr o ntc^l^ lohes with mental symptoms and tremors may 
also bear some resemblance to it, but the presence of 
optic neuritis and the absence of Argyll-Eobertson 
pupils serve as distinguishing features. 

Prognosis. — ^The prognosis is always bad, and the 
patients, with the exception of occasional curious re- 
missions, tend to go steadily downhill. Fits, epilepti- 
form or apoplectiform, are often a marked feature, and 
each attack generally leaves the patient both physically 
and mentally worse than he was before. As the mind 
deteriorates the physical weakness increases, until at 
last the patient arrives at the state which justifies the 
use of the term ‘‘ general paralysis.’’ 

Treatment. — ^As already indicated in the preced- 
ing chapter (p. 263), the treatment of general paralysis 
is not followed by satisfactory results, chiefly, it would 
appear, owing to the difficulty which the drugs encounter 
in reaching the spirochaetes. 

It has long been known that no good results can be 
expected from giving mercuiy, and at present but little, 
if any, more benefit can be obtained from salvarsan^ 
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Various methods of bringing tbe latter drug into 
closer contact with tlie spirocbsetes have been tried, tbe 
chief of which is that proposed by Swift of injecting 
immunized serum into the cerebro-spinal fluid, into 
which salvarsan itself cannot, of course, be introduced. 
Various modifications of this method have been tried, 
e.g. subdural injections and injections into the lateral 
ventricles, but unfortunately up to the present with 
but little definite success. 

Treatment otherwise consists in placing the patient 
under proper care and control, giving attention to the 
general health, and trying to relieve individual symptoms 
as they may arise; 



CHAPTEE XXXIII 

TABES DORSALIS (LOCOMOTOR ATAXY) 

Etiology. — The symptoms of locomotor ataxy are 
due principally to degeneration of the lowest sensory 
neurons; But although the degeneration mainly attacks 
the sensory neurons, some signs of its extension to those 
of motor function also are often seen, more especially in 
connection with the ocular nerves, and occasionally, 
though less frequently, in connection with motor nerves 
in other parts of the body. 

The disease is found in men about ten times as often 
as in women, and the onset in most cases occurs some- 
where between the ages of 20 and 50. The time at which 
symptoms appear after the primary infection is very 
variable and may be as long as twenty-five years or 
more, but the average is about ten or twelve years. 
Occasionally patients with the disease are seen while in 
their teens, and to these cases the term juvenile tabes is 
applied. Though it is possible that injury, alcoholism, 
worry and other debilitating influences may act as 
contributory causes, the application of the "Wasser- 
mann test and the discovery of spirochsetes in the central 
nervous system have placed the dependence of loco- 
motor ataxy upon a previous attack of syphilis beyond 
all reasonable doubt in at any rate the great majority 
of cases, and have, moreover, demonstrated a direct 
relationship between the two conditions ; for while for- 
merly it was thought that syphihs acted indirectly by 
lowering the vitality of the neurons, it is now known 
that the action is a direct one, due to the activity of 
the spirochaBtes, and that tabes dorsalis is to be regarded 
280 
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as one of the parencliymatous forms of syphilis of the 
nervous system. 

The reason for the definitely se^.ective action of the 
toxin on the lowest sensory neurons has been much 
debated. It is well known that poisons like lead, 
diphtheria, alcohol, and arsenic all exercise a selective 
action on certain groups of fibres, and it may be that 
the poison which causes tabes acts in a similar manner. 

One view is, that the poison injures the .cell bodies 
from which the fibres arise and receive their nutrition; 
In this instance the cell bodies are situated in the 
posterior root ganglia, and changes in them have been 
described, although they do not appear to be demon- 
strable in every case. Moreover, if failure of the nutri- 
tion of these cells causes degeneration of the central 
process of the T-shaped fibres which spring from them, 
one would expect the peripheral process to degenerate 
as well, but this does not by any means always occur. 
Changes have, however, been described in the muscle 
spindles in which the periphery of some of the nerves 
terminates, and it may be that these are the first indica- 
tion of a peripheral degeneration (Batten). 

There are anatomical reasons which seem to make 
the fibres of the posterior nerve roots comparatively less 
resistant. There is, for example, some slight natural con- 
striction of the roots as they pass through the pia mater. 
This has been thought to lower their resisting powers, 
and some neurologists consider that the degeneration 
is produced by a thickening of the spinal membranes 
which compresses the roots as they pass through the pia 
mater, i.e. at the point at which they are naturally 
rather narrowed, and that this thickening is caused by 
a tertiary syphilitic process. That some thickening 
of the membranes is frequently present is undisputed, 
but it is difficult to conceive it as the main cause of 
the degeneration. If it were so one would expect the 
anterior roots to suffer more frequently ; and, further, 
there is also the difificulty of accounting for the ocular 
and other cranial nerve symptoms on this hypothesis. 
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The part which the lymphatics play in the selective 
nature of the degeneration is probably very important, 
and the hypothesis?' concerning the sensitization of the 
posterior columns has already been discussed in the 
section dealing with the general aspect of parenchy- 
matous syphilis (p. 271). 

Orr and Rows have published the results of some 
important researches on this subject, which show that 
in peripheral nerves, spinal roots, and cranial nerves 
there is a constant stream of lymph ascending towards 
the central nervous system, whose main current lies in 
the inner meshes or lymph spaces of the fibrous perineural 
sheath.” Toxins reaching the spinal cord and brain by 
this channel are particularly apt to afect the nerves 
where they have lost their neurilemma sheath, which 
spot, Orr and Rows point out, is not quite identical 
with the place at which the nerves undergo a slight 
constriction as they pass into the cord. In this way the 
distribution of the lymph may be the determining cause 
of the locality of the degeneration, and it is possible, 
as suggested by Mott, that the immediate cause of the 
degeneration is produced not always by the organisms 
themselves, but by a proteolytic ferment which arises 
outside the cord and then passes u^) to the cord by 
the lymphatics of the posterior roots. In this way the 
steps of the process would be: (1) focus of infection; 
(2) production of proteolytic ferment ; (3) circulation 
of ferment in the lymphatics of the posterior roots ; 
(4) degeneration of the nerve fibres. 

Pathology. — ^It is generally agreed that degeneration 
of the nerve fibres is the primary event, and that the over- 
growth of neuroglia is secondary, and this view receives 
confirmation from the fact that the only degenerated 
fibres traceable in the cord during the early stages of the 
disease are those which are continuous with the roots 
(i.e. exogenous fibres), and not those which pass from 
one part of the cord to another (i.e. endogenous fibres). 
Were the primary condition an overgrowth of neurogUa, 
* Joiitn. of N'mfoh md Psychiatry ^ May, 1907. 
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no such distinction would be shown between the different 
sets of fibres 

Of these fibres from the posterior roots which are so 
prone to degenerate, some proceed up the posterior 
columns, some complete the reflex arcs by communi- 
cating with the cells of the anterior horns, and some 
terminate in Clarke’s column, from which fibres arise to 
pass up the direct cerebellar tracts (Fig. 74, A, b, and c), 
while others end in the cells of the grey matter. 

Degeneration is most prominently marked in con- 
nection with those fibres which 
pass up the posterior columns 
of the cord, and if the course 
of a single degenerated fibre 
be traced it will be observed 
first to pass up the posterior 
external column (Burdach), 
subsequently to find its way 
into the posterior internal 
column (Goll), and then to 
pass up to the medulla, where 
it terminates. 

Thus a section of the cord 
shows degeneration of the pos- 
terior columns, and, since the 
roots in the lower part of the 
cord are generally the most 
affected, the degeneration is 
there most dense in the posterior external columns, 
while gradually in the posterior internal columns it 
becomes more marked as it ascends the cord. 

Mechanism by which symptoms are pro- 
duced. — The symptoms of locomotor ataxy being the 
result of degeneration of fibres in the posterior nerve 
roots, consideration of the' functions of these fibres and 
of the consequences following their destruction will give 
a good idea of the different symptoms that occur. 

A posterior nerve root contains (1) fibres carrying 
impulses for sensations of touch, pain, and temperature ; 



flUres ot the posterior 
nerve roots. (See text.) 
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(2) fibres along which impressions pass froni the muscles, 
ligaments, and joints ; and (3) fibres which complete 
the reflex arcs by communicating with the cells in 
the anterior horns. 

(1) Failure of nutrition of the fibres which convey 
impressions of touch, pain, and temperature results in 
anaesthesia over the areas of skin corresponding to the 
particular roots affected ; but since all the fibres in the 
root are not damaged to an equal extent, until the root 
is entirely destroyed the a naesthesia o ccurs in jjatches, 
some part of a given root-area being more anaesthetic 
than others. 

Further, one form of sensation may sufler more 
than another, so that the patches ^fjji^sthes^^^ 
pain, and temperature do hot necessarily coincide. 

"THiis" Regeneration is accompanied by signs of irrita- 
tion of the nerves which takes the form of lightning pains 
and visceral crises. 

The loss of recognition of sensory impulses is closely 
associated with modifications of nutrition in the skin, 
bones, and joints, constituting the so-called ‘‘ trophic ” 
changes. 

(2) The degeneration of fibres which should convey 
impulses from the muscles, ligaments, and joints is ac- 
companied by jncoordmation and a failure to recognize 
the relative positions in which various parts of the 
limbs are placed (i.e. loss of sense of position). The 
power of distinguishing the forms of objects is also 
frequently diminished (astereognosis). 

(3) Degeneration of the fibres which communicate 
with the cells of the anterior horns leads to loss of reflexes 
and to loss of tone of the muscles. The impulses which 
constantly flow into the cord through the posterior 
roots exercise a definite influence upon those flowing 
out by the anterior roots, ahd if they are cut ofi either 
by experiment or by disease as they are in the case of 
locomotor ataxy, the '' tone or elasticity of the muscles 
of the corresponding arc is diminished, and the con- 
dition known as hypotonus arises (Fig. 75). 
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If these principles arc applied to different levels 
of the cord the mechanism of the main symptoms is 
clearly demonstrated. 

Thus from degeneration of the lumbar and sacral 



Fig. 75.--Case showing increased range of movement due to 
hypotonus of the muscles. 


roots there arise pains in the legs, patches of anaesthesia, 
numbness and a feeling as though walking on cotton- 
wool, trophic symptoms, incoordination, loss of the 
knee-jerks and tendo-Achillis jerks, impairment of the 
action of the sphincter reflexes, and hypotonus. 
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In the dorsal region the degenerating fibres are apt 
to cause girdle pains and a zone of altered sensation in 
the corresponding ccSurse of distribution of the roots. 

Higher still — ^in the cervical region — ^there are signs 
in the arms corresponding in character to those already 
enumerated for the legs ; and at a still higher level the 
reflex arc for light is broken and the optic nerve 
atrophies. 

Such, then, is the general mode of production of the 
sensory symptoms of locomotor ataxy, over and above 
which there may be many others referable to alterations 
in the motor neurons. 

General clinical course. — It will be clear from 
what has already been said that there can be no constancy 
concerning the order in which the different symptoms 
ma.ke their appearance. 

The onset is generally associated with fains ^ which, 
as might be expected, may be felt for a long time, even 
for years, before the attention of the patient is called 
to any other symptom, though it must be admitted that 
a systematic eisamination would probably often reveal* 
the existence of other signs at an earlier date than they 
are otherwise recognized. The pains are of a lightning 
or shooting character, and vary greatly in their intensity 
and duration, often disappearing for weeks together, 
to return subsequently for several days at a time. Asso- 
ciated with these there may be hypersesthesia of such 
intensity that the patient cannot bear the slightest touch. 
At first the pains are almost invariably attributed to 
neuralgia or rheumatism, or, if they remain for a time 
confined to the course of a particular nerve, they are 
liable to be attributed to a localized neuritis, e.g. of the 
sciatic or ulnar nerve; 

In addition to these lightning pains which are felt 
in the more superficial structures, there may be deeper 
“ boring ” pains in the bones or other organs, which 
often remain for a long time localized to one spot; 
Cramps in the muscles are also sometimes a prominent 
feature. 
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Siccc the lumbar and the sacral roots are generally 
among the first to degenerate, the Imee-jerJcs and the 
tendo-Achillis jerhs are, as a rule, lost'^or much diminished 
qiiiv*" early in the course of the disease, and at the 
same time changes are very frequently occurring at 
the other end of the system which result in loss of the 
light reflex. 

Thus the combination of symptoms most commonly 
found early in the disease consists of lightning pains, 
l oss olE ie ejer^s." and the Argyll-Robertson pupils, i.e. 
pupils which contract during accommodation but do not 
react to light, and which may be pin-point or unequal 
in size. 

In addition, if carefully looked for, there is a likeli- 
hood of some degree of ataxy being detected in the lower 
extremities ; but other symptoms often exist for a long 
time before ataxy is noticed, so much so that a ‘‘ pre- 
ataxic stage ” of the disease is clinically recognized. 

Anqtlmr^irly, and not infrequently the first, symp- 
tom ^s that of 'primary atrophy of the optic nerves. 

The clinical course ofthe disease may best be described 
by following the development of the chief symptoms 
(Fig. 76) in a typical case. 

If the patient comes complaining of ‘‘ rheumatic ” 
pains, which on inquiry prove to be of a lightning 
character, and examination shows loss of knee-jerks 
and the presence of the Argyll-Eobertson pupil, the 
diagnosis of tabes in the ‘‘ preataxic ” stage will prob- 
ably be made. 

In such a case other signs will in all probability 
gradually show themselves, although in favourable 
circumstances the progress of the disease may be very 
slow or may even become arrested. 

If degeneration progresses, the patient’s attention 
will sooner or later be attracted by his unsteadiness both 
when walking and standing, this unsteadiness being 
greater in the^dark or on such occasions as he may have 
his eyes shut,*e.g. when washing his face. Before, how- 
ever, the patient recognizes any difhculty in this direction 
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it can generally be discovered by making bim stand with 
his feet together and his eyes closed (Romberg’s sign), 
or by asking him "bo try to execute such balancing 
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movements as are necessary for walking with tlie heel 
of one foot placed at each step in front of the toes of 
the other — a very delicate test ff performed with the 
eyes closed. 

Various defects in the sensations of touch, pain, 
and temperature will be found in irregular patches 
corresponding to the areas supplied by the degenerating 
nerve roots, and the sole of the foot is a particularly 
likely place to find such patches. The areas of loss to 
one kind of sensation do not necessarily correspond to 
those of another, as is only to be expected when it is 
remembered that the separate nerve fibres are degenerat- 
ing independently of one another. 

Another sensory disturbance often found quite early 
in the disease is a zone of analgesia or anaesthesia round 
the chest or abdomen, indicating that degeneration is 
proceeding in some of the dorsal roots; 

Sexual power is usually greatly diminished or lost 
by the time the disease is fully developed, but dming the 
early stages it may be temporarily increased. 

If the case be progressive, the ataxy now increases in 
degree, until at last the patient may be quite unable 
to walk or even to stand. Before, however, this stage 
is reached many symptoms may or may not develop 
incidentally in an order which cannot possibly be 
prognosticated, for, as already insisted upon, almost 
any one of all the possible symptoms occurring during 
the course of the disease may be the first to attract 
attention. 

With this general sketch of the disease it is now 
necessary to consider certain of the main symptoms in 
some detail. 

Trophic disturbances. Perforating ulcers . — Perforating 
ulcers are characterized by the formation of crateriform 
indolent sores of various depths, which make but little 
attempt to heal. (Pig. 77.) The skin at their edges is 
usually thickened and raised to form a dense callosity, 
which often exists as a corn before any ulceration 
takes place. 

T 
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Tlie ulcers, whicli tend to assume a somewliat conical 
shape, are generally painless, and frequently extend right 
down to the bone, r 

Their favourite position is on the fore part of the 
sole of the foot, but sometimes they appear on^ the 
upper surface of the toes ; they show no disposition 
whatever to occur on the heel. 



rig. 77.— Perforating ulcer occurring in tlie course of a case 
of tabes dorsalis. 


The underlying factor in the formation of these 
ulcers is undoubtedly an alteration in the nutrition 
of the ahected parts consequent upon the destruction 
of sensory fibres, while pressure and injury presumably 
take a share in the causation. In some cases, as suggested 
by Tourette, the ulceration may possibly be secondary 
to diseased bones and joints, and may be in fact a fistula. 
Under favourable conditions, the most important of 
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wkich is rest, an ulcer often keals spontaneously, but 
sometimes first requires such stimulation as is obtained 
by scraping or by exposure to the^X-rays, the latter 
mode of treatment appearing in some cases to act very 
favourably. 

Osteo-arthro'patJiies . — Changes in the bones and the 



Pig. 78. —Charcot’s disease of the right 
knee. 


joints have next to be considered — ^the so-called osteo- 
arthropathies. 

The condition known as Charcofs joint may occur 
at practically any period of the disease, and is char- 
acterized by a painless and often rapid swelling due to 
the efiusion of fluid, which, after being absorbed, often 
leaves the joint in a flail-flke condition, due partly to 
the laxity and softening of the ligaments and partly 
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to changes in the articular surfaces of the bones ; these 
last-mentioned changes may all occur without any 
definite degree of efiusion. The knee-, elbow-, hip-, 
.and shoulder- joint are among those which most com- 
monly sufier, while another common situation, perhaps 
not so often recognized, is that of the big-toe joint, 
(Figs. 78, 79.)^ 

The essential process in all these joints is one of 


Fig. 79.- Charcot’s disease of the right ankle-joint associated 
■with atrophic changes in the hones of the foot. 

atrophy, which is sometimes accompanied by irregular 
bony outgrowths similar to those associated with rheu- 
matoid axthritis. This latter form, to which the term 
hypertrophic is sometimes applied, appears to occur more 
often in the knee-joint than elsewhere, while the shoulder 
and hip are more likely to sho signs of advanced atrophy 
as evidenced by dislocation o { the head of the bones. 

The exact mechanism by which these joint troubles are 
produced is obscure. The influence of traumatism as 
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a direct cause can be largely excluded by tbeir frequent 
occurrence in the preataxic stage of the disease, and tbe 
possibility of tbeir being of syphilitic *ori gin is negatived 



Fig. 80 .— Atrophy of the head 
of the humerus asso- 
ciated with a “Charcot’s 
joint.” {Middlesex Hospital 
M^iseum . ) 


by the fact that changes of practically the same nature 
are to be found in syringomyelia, concerning which 
there appears to be no question of the influence of 
syphibs. 
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The hones.-~ln locomotor ataxy the proportion of 
the lime salts in the bones is frequently reduced, hence 



81 .-S]dagram showtag atrophy of the hones of the left foot. Note the shortening of the great toe. 
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tlie bones become soft nnd brittle, and “ spontaneous ” 
fractures (i.e. fractures brought about by a very slight 
amount of violence) arise, « 

The atrophy of bones (Pig. 80), especially those of the 
feet (Pigs. 81, 82), is often obvious during life. The 



Fiff. 82. -Skiagram sliowing Yery advaneed atrophy of the bones 
of the foot. (From a case under the care of Mr. T. H. Kellock.)- 


big toe is very frequently shortened, owing, as shown 
by the X-rays, to wasting of its bones. In the feet 
and, more rarely, in the vertebrse the bones and joints 
are apt to show changes at the same time. 

The crises. — Paroxysmal disturbances of function 
(known as “ crises ”) are apt to occur in connection with 
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tlie various viscera. In tlieir production they appear 
to be analogous to the lightning pains, and in some cases 
they probably dep^d upon degeneration of fibres of the 
sympathetic system. 

Gastric crises. — These form the commonest variety of 
crises. Every few weeks the patient has attacks of in- 
tense pain and sickness, which for the time being entirely 
incapacitate him from work. The duration of these 
attacks varies from a few days to a week or more, and 
in the intervals there may be no symptoms whatever. 

Wilfred Harris has observed the occasional occur- 
rence of epileptiform attacks during the gastric crises, 
and considers that there is some causal relationship 
between the two conditions. 

Laryngeal crises . — ^In these the patient gets signs of 
spasm of the laryngeal muscles, accompanied by a bark- 
ing and crowing cough which in some ways resembles 
whooping-cough. 

Other organs subject to crises are the bladder, rectum, 
and kidneys. 

Ocular symptoms. — The Argyll- Robertson 'pu'pil is one 
of the commonest symptoms of tabes dorsalis. Its 
characteristic is loss of reaction to light, while contrac- 
tion during accommodation remains. (Eig. 83.) The 
pupils are generally very small (pin-point), often unequal, 
and frequently show some loss of that perfect rotundity 
by which they are distinguished in health. 

The Argyll-Eobertson pupil is often the earliest sign 
of tabes, and it may occasionally be observed to exist 
for a time in one eye only. When the degeneration is 
more extensive the contraction during accommodation 
may also be absent. 

The lesion causing the loss of light reflex in the Argyll- 
Eobertson pupil is most probably situated in the fibres 
which complete the reflex arc by joining the optic nerve 
to the nucleus of the 3rd nerve (Eig. 83). In a case 
in which there is no question of optic atrophy, it is 
obvious that the fibres of the optic nerve are healthy, and 
in like manner the ability of the pupil to contract in 
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association with accommodation shows that impulses 
can pass freely along the fibres of the 3rd nerve. The 
inference, therefore, is that the degeneration in such a 
case has taken place in the fibres between the two nerves. 
Another view is that the Argyll-Kobertson pupil is 
caused by degeneration of the ciliary ganglion. 



Fig. 83. —Diagram of the pupil reflex to light. (Wilfred Harris.) 


Oftic atrophy. — k primary atrophy of the optic 
nerve is apt to occur in the course of locomotor ataxy, 
and sometimes failure of sight from this cause is the 
first symptom to attract the patient’s attention. The 
disc assumes a pearly-white appearance, and the vessels 
running over it are relatively small. The rate at which 
sight is lost varies greatly, and it may be some three, 
four, five, or more years before anything like complete 
blindness supervenes. 



298 DISEASES OF THE NERVOUS SYSTEM 

Paresis of muscles , — Paresis of the ocular muscles 
indicates a lesion of the motor neurons, and it is in 
this region that ther motor symptoms in tabes are most 
commonly found; 

Any of the ocular muscles may be affected, but the 
external rectus is the one most prone to suffer. Squint 
and diplopia are the result, but as a rule the paresis 
is only of temporary duration, and it is common for 
patients to complain from time to time of double vision, 
which completely passes away in the intervals. 

Much less common, but more important, are the per- 
manent paralyses in which all the branches of the 3rd 
nerve are liable to be affected, and which are probably 
due to degeneration of the motor nuclei. 

Ptosis is sometimes temporary, thus resembling 
the transient paralysis of other ocular muscles, but 
at other times it may be permanent and be part of a 
complete paralysis of the 3rd nerve (Fig. 84). 

Other cranial nerves , — ^No cranial nerves are exempt 
from the possibility of degeneration ; the olfactory and 
auditory nerves may suffer, and sometimes there are 
signs of degeneration of the nuclei in the medulla. 
Anaesthesia and pains not infrequently occur over the 
regions supplied by the 5th nerve. 

Diagnosis. — ^In considering the diagnosis of loco- 
motor ataxy it is important to remember the possibility 
of the signs appearing in almost any order. In one case 
the pains may be the most prominent symptom ; in 
another a joint may be the chief cause of anxiety ; in 
a third it may be the eyes that first give rise to trouble ; 
and in yet another there may be difficulty in exercising 
full command over the bladder. It is most necessary 
in diagnosing tabes to remember that undue stress must 
not be laid upon the absence of one or more signs that 
ought to be present in a “ typical ” case. For instance, 
because the knee-jerk is usually lost by the time most 
patients come for diagnosis, its presence, and some- 
times even its increase, must not be allowed to negative 
the possibility of tabes if other signs point to such a 
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conclusion. When the roots are affected in such a 
variable order as they are in tabes, it is no wonder if 
those upon which the presence of thb knee-jerks depends 
are not always among the first to degenerate. 

The presence of Argyll-Kobertson pupils in associa- 
tion with any other suspicious symptom — o.g. lightning 



Fig. 84 !.—Case of tabetic ptosis, showing the com- 
pensatory contraction of the occipito-frontalis. 


pains, bladder trouble, or a swollen joint of doubtful 
nature — ^is practically pathognomonic of tabes, pro- 
vided that the onset of general paralysis of the insane 
can be excluded. 

It occasionally happens that, during the routine 
examination of patients, Argyll-Eobertson pupils are 
discovered as isolated signs and are associated with 
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no otlier detectable morbid conditions whatever. The 
question naturally then arises as to wbat interpretation 
should be put upon ^uch a case. On the whole it would 
seem that the most reasonable attitude to adopt in 
such cases is to look upon the sign as evidence of local 
degeneration, probably of a parenchymatous syphilitic 
nature ; but experience shows that, although its presence 
is very suspicious, it may nevertheless exist for an 
indefinite time without signs of degeneration of the 
nervous system appearing elsewhere. 

Peripheral neuritis. — Cases of peripheral neuritis 
in which sensory symptoms are prominent sometimes 
resemble tabes in many respects, for common to the two 
disorders may be pains, loss of knee-jerks, and incoordina- 
tion, and occasionally the similarity is increased by the 
presence of sores on the feet, which may be mistaken 
for “perforating ulcers.” The closest similarity seems 
to occur in some of the cases of neuritis due to alcohol 
and to diabetes, but generally a systematic examination 
removes the doubt by revealing positive signs of one or 
other disease. 

An ArgylJ-Eobertson pupil, for instance, would be 
conclusive evidence in favour of tabes, while loss of 
power and electrical changes would strongly support 
the supposition of neuritis. 

Friedreic¥s disease has several symptoms in com- 
mon with tabes — e.g. loss of tendon reflexes and inco- 
ordination — but the age of onset and the family nature 
of the disease, together with the speech defects, nodding 
movements, and nystagmus, usually serve to distinguish 
it, though, as far as age is concerned, it must be re- 
membered that cases of juvenile tabes may occur. 

Ataxic paraplegia. — The combination of spasticity 
with incoordination, together with the increased knee- 
jerks and the absence of eye symptoms, will serve to 
distinguish ataxic paraplegia from tabes. 

Cerebellar disease. — The ataxy of cerebellar disease 
does not usually become distinctly worse when the eyes 
are closed. 
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If there is a tumour the history and symptoms will 
not be suggestive of tabes, and if the ataxy is due to 
cerebellar deficiency the history of 4he case will enable 
tabes to be excluded. 

Disseminated sclerosis . — ^Disseminated sclerosis ap- 
pears in so many forms that in some of them it may 
occasionally resemble tabes, but, even in those instances 
where confusion is likely to arise, exaggerated knee- 
jerks (loss of knee-jerks is very uncommon in dis- 
seminated sclerosis), alteration in speech, nystagmus, 
and tremors on movement are generally present in some 
degree. 

Sfinol syphilis . — Syphilitic disease of the membranes, 
causing secondary changes in the posterior roots, com- 
bined as it may be with thrombosis of vessels in the 
posterior columns of the cord, may give rise to signs 
which are in some ways almost indistinguishable from 
those of tabes. 

Pain in the back, loss of power (of flaccid type, due 
to implication of anterior roots, or of spastic type, due 
to extension of the thrombotic processes into the lateral 
columns), and the variability of the symptoms are 
among the distinguishing features. The presence of co- 
existing signs of cerebral syphilis often assists in making 
the diagnosis. 

Prognosis. — Probably in no other chronic disease 
of the spinal cord does degeneration vary more in its 
rate of progress than it does in tabes. 

After the appearance of the first symptoms, many 
years often elapse before there are any signs of ataxy. 
The symptoms may cease to progress at various stages 
of the disease, and in a certain number of cases some 
definite improvement occurs. In these circumstances 
it will be obvious how important it is to try to form an 
estimate of the probable future of every case in order 
to be in a position to give some practical advice regarding 
the best course for the patient to pursue: 

This, as far as is possible, may be accomphshed by 
paying attention to the patient’s age and circumstances. 
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the rate at which the degeneration has progressed, and 
the position of the first signs of degeneration. 

It has been observed that the course of tabes is, 
as a rule, much slower when it begins in elderly people 
of 50 or 60 than when it attacks those of younger years, 
e.g. from 25 to 30. In these latter the degeneration often 
proceeds very rapidly. 

The circumstances of the patient must be taken 
into account in forming a prognosis, since those who 
have money and leisure are in a better position to combat 
the disease than those who are obliged to continue their 
daily work. 

If at the time of observation the patient gives a 
history of tabetic symptoms existing over a period 
of some years, and examination shows that the extent 
of the degenerative processes is still very limited, it is 
reasonable to infer, with certain reservations, that the 
changes will continue to proceed slowly. 

In this connection Sir William Gowers directed at- 
tention to a group of cases in which, though lightning 
pains have existed for a number of years, there is no 
loss of knee-jerks and no sign of ataxy. According to 
Gowers, these should be considered as a special variety 
of tabes depending upon some peculiarity of the toxin 
rather than ordinary cases in which development of the 
disease has been abnormally slow. The future of such 
cases appears to be comparatively favourable, and 
until the knee-jerks are lost no ataxy is likely to arise. 

It is also well known that patients who develop 
optic atrophy early often remain for a long time without 
any signs of ataxy. 

In predicting a slow degeneration for the future on 
the strength of one that has been slow in the past, it 
must not be forgotten that very rapid increase in the 
intensity of symptoms is sometimes brought about by 
shock, illness, exposure to cold, or injuries. 

Treatment. — ^The difficulty in obtaining favour- 
able results from the administration of mercury and 
salvarsan in cases of parenchymatous syphilis has already 
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been emphasized, and np to the present there is little 
evidence of any striking benefit having been produced by 
these methods of treatment. Preparations of salvarsan 
given intravenously or intrathecally in the form of im- 
munized serum appear in some instances to have been 
followed by relief of lightning pains and some general 
improvement, but there does not seem to be any con- 
clusive evidence to show that the progress of the disease 
is permanently arrested. Moreover, the comparatively 
slight effect which the administration of drugs pro- 
duces on the Wassermann reaction tends to show that 
the focus of infection is not easily reached. It appears 
to be likely, however, that more benefit may be obtained 
by systematic treatment in the case of tabes than in 
general paralysis, since the progress of tabes is so much 
slower, and frequently becomes more or less permanently 
arrested. If the hypothesis mentioned above (p. 282), that 
in some cases the mischief is produced by a proteolytic 
ferment which has its origin externally to the cord, should 
prove to be correct, it would seem that the antidote 
should have a better chance of reaching the focus of in- 
fection than in cases where the trouble is due to activity 
of the spirochaete within the cord ; hence, for the present 
it will be well to keep an open mind on the efiects of 
treatment in cases that have been carefully selected 
as likely to receive benefiit. 

Apart from antisyphilitic remedies, reliance must be 
placed on increasing the resisting powers of the patient 
by improving his nutrition, which can best be done 
by prescribing suitable ionins, with a proper amount 
of Jopd and rest. 

^f tonics, the author places most reliance on iron, 
and it seems reasonable to suppose that an improve- 
ment in the quality of the blood will be followed by an 
improvement in the nutrition of the nerve fibres. The 
perchloride, in doses of 10 to 15 ncLhaijn§-Ato,e^^^ a 
a^y, appears to answer best, but if it disagrees other 
"greparations may be substituted. If it be thought ad- 
visable, ajsenic may be given with the iron. Aluminium 
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chloride was introduced into therapeutics by Sir William 
Ufowers for its apparent usefulness in modifying the 
intensity and frequency of the lightning pains, and 
it also may be given in combination with the iron and 
arsenic in some such prescription as the following : — 

5; Tinctura) ferri percUoridi ... Dl. 7... irtxii 

Liquoris arsenici hydrochlorici Cl. 18 ... iniii 

Aluminii cMoridi Dg. 2 ... gr. iii 

Spiritus cMoroformi Ml. 1 ... itlxv 

Aquae ad ML 30 ... 

■ Two tablespoonfuls to be taken three times a day after meals. 

Of course, to obtain any real benefit the iron must 
be given regularly for a long time, and in the author’s 
experience there is seldom any difficulty with the diges- 
tion if the precautions usually taken in giving iron are 
observed. 

Stry chnine is a drug which may also occasionally 
be given with benefit. 

Plenty of nourishing fuj^d should be taken, for the 
nutrition of these patients is frequently poor, and, in 
many instances, aQd:iis,e^ilis, useful. 

jfeg5A.is an important factor in the course of treat- 
ment. The degeneration seemingly has a tendency to 
occur in those nerves whose functions are most hardly 
used, and to continue to exercise these nerves as much 
as before is only to court an extension of the degenerative 
processes. 

Walking (for the disease generally begins in the 
roots at the lower part of the cord) should be slow, 
the distances should be short, and, whenever possible, 
driving should be substituted. Fatigue both of mind 
and body should be avoided as much as possible, and 
it is scarcely necessary to add that plenty of fresh air, 
within doors as well as without, is essential. 

The various forms of treatment by electricity, have, 
at most, nothing more than a passing tonic efiect. 

To restore the functions of those fibres which are 
already dead is, of course, impossible, but in suitable 
circumstances, and by careful attention to detail, there 



TABES DOBSALIS: TBEATMENT 305 

is no doubt that something can be done to retard the 
extension of degeneration. 

It must also be recollected that ''in disease, just as 
in health, function is often a degree above or below 
what may be the average level for any particular person. 
Tabetic patients with some degree of optic atrophy can 
see much better on some days than others ; so, also, those 
with ataxy can walk better on some days than others. 
To keep these patients at their highest possible level of 
health should be one of the objects of treatment. 

Treatment of lightning pains. — To relieve the light- 
ning pains of tabes is often a difficult matter. Among 
the most reliable drugs are phenacetin, antipyrine, 
antif ebrin, and aspirin ; sometiihe‘S'"^success is obtained 
with one and sometimes with another, and occasionally 
a combination is very effective. They may be given 
conveniently in cachets, and, when the attack is very 
severe, Tourette has recommended 10 minims of tincture 
of bpiuih after each cachet, provided that not more than 
30 or 40 minims are given in twenty-four hours. 

" ' Injections of mo-^phia will, of course, give relief, 
but, on account of the danger of the patient acquiring 
a craving for this drug, they should only be resorted to 
in exceptional cases. 

The various crises must be treated by similar methods. 
In the gastric crises the difficulty of retaining drugs in the 
stomach often makes it necessary to give relief by 
hypodermic injections or by rectal suppositories. In 
very severe cases division of the posterior roots of the 
nerves supplying the stomach (7th-llth dorsal) has 
been occasionally practised, but it is an operation of 
considerable severity, and uncertain in its results. 

Treatment of bladder troubles. — When it is necessary 
to draw off the urine the utmost care must be taken 
to use an aseptic catheter. cystitis has 0L9.Qurred^ 

urotrqpine and borax may be given, and, if necessary, 
Wmdaer must^e washed out. 

Treatment of ataxy. — To many patients the inability 
to walk straight is their most distressing symptom, 
u 
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and tlie metliods introduced by Erankel for correcting 
this difEculty by means of systematic exercises have 
proved to be of decided valued 

Incoordination is tbe result of degeneration of nerve 
fibres from tbe muscles, joints, and ligaments whereby 
the sense of position of the limbs is greatly diminished, 
often so much so that when the eyes are closed the 
patient is unable to tell at what angle his arms or legs 
are flexed. 

The object of Erankel’s exercises is to improve the 
sensibility of the remaining fibres so that their in- 
creased function will fill the gap left by those that are 
degenerated. 

In an average person the functions of the special 
senses are seldom, if ever, educated to the highest 
possible pitch — a fact which is clearly shown by the 
delicate sensibility for touch and sound which may be 
acquired by the blind. In tabes, unless the degenera- 
tion is exceptionally extensive, there is a considerable 
margin left for the possibility of improving the muscle- 
sense, and by taking advantage of this possibility the 
incoordination can to a great extent be corrected. 

To obtain success, the exercises must be performed 
slowly and accurately, great care being taken to avoid 
fatigue, which, as stated above, is so harmful. It is 
necessary to insist upon this point, because the efforts 
made to move the hmbs slowly and accurately are a 
great strain on the mind as well as on the body. 

Various exercises can be devised without much trouble 
and expense. The patient may be taught to regain 
command over his legs by lying on a couch and raising 
the foot from square to square of a wooden frame so 
that the big toe is brought to rest smoothly at each 
movement, and moving the foot backwards and forw^ards 
so that the heel is placed accurately on various marked 
spots. To this may be added exercises in walking 
accurately to patterns on the floor; while, later on, 
walking sideways and other more difficult feats may 
be attempted. 



TABES DOKSALIS: TREATMENT 307 

The hands may be trained by means of draught 
and halma boards, or some similar objects, by which 
accuracy and attention are brought to bear on the 
movements. 

Schw^ab and Allison * have showm that in tabes the 
foot tends to assume a faulty position of eversion, and 
that by correcting this with suitable boots a mechanical 
advantage is obtained which further assists to diminish 
the incoordination. 

Journ. of Amc}\ Mod. Assoc., Dec. 16, 1905. 



SECTION V1.~DISEASES OF THE 
BRAIN, AND DISEASES OF GEN- 
ERAL ORIGIN 

CHAPTER XXXIV 
MENINGITIS 

Inflammation of the membranes of the brain may 
occur as part of a general infective disorder, or it may 
arise from e xtens ion of some local disease of the skull. 
In the latter case the dura mater is especially liable 
to be afiected {'pachymeningitis) ^ but in the former the 
primary seat of the inflammation is generally in the pia 
mater and arachnoid (Leptomeningitis), 

The micro-organisms which most frequently invade 
the meninges are those of tuberculosis, pneumonia, 
typhoid, septicaemia, cerebro-spinal fever and its sporadic 
form of posterior basic meningitis. In many cases the 
primary infective organism becomes associated with 
streptococci and staphylococci during the course of the 
illness. 

While the invasion of the meninges may be the 
predominating feature during life, an examination of 
the body after death very frequently reveals disease in 
other organs as well. Thus, tubercular meningitis is 
practfcally always a part of a more generalized infection, 
as also are the cases due to the organisms of typhoid and, 
though perhaps less often, of pneumonia. The syphilitic 
forms have been already mentioned (Section V.). 

I. Tubercular Meningitis 
Etiology. — ^Tubercular meningitis is most commonly 
found in childraa.from. 2 to 10 years of age, though its 
occurrence in adults is by no means rare. 

308 
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The contributory causes are debility and the presence 
of tuberculosis of the lungs, glands, o| some other part 
of the body. 

Symptoms. — The early symptoms vary according 
to ^(1| the intensity of the general toxsemia, and (2) 
the prominence, or otherwise, of local symptoms. 

As a rule, there are signs of general disturbance for 
some time before there is any reliable evidence of cerebral 
trouble, the child being irritable, languid, and generally 
o^t of sorts. An early sign of considerable importance 
for which no adequate cause can be found. 
The temperature is a little raised at night, and often 
runs a rather irregular course throughout the illness. 

In other cases, distinct cerebral signs occur at an 
earlier date, and severe with perhaps a Sjgmnt 

and a general convulsion^ may be among the symptoms 
to which attention is first attracted, though here again 
careful inquiry often elicits the fact that the child 
has not for some time previously been in its usual 
health. 

The symptoms can best be remembered by consider- 
ing what' effects the ^pathological changes produce upon 
the various parts of the brain. The small, grey, semi- 
translucent tubercles are situated in the pia mater and 
are distributed chiefly over the base of the brain: Tliey 
are very prone to occur along the course of the middle 
cerebral artery, and are generally most easily recognized 
between the opercula of the • Sylvian fissure. They 
are usually much less numerous over the convexity of 
the brain, but in this respect their distribution is very 
variable in different cases. 

Their growth is accompanied by a serous exudate 
of varying ^density. Km chief effects produced by 

'^Irritation and compression of different structures 
of the brain, 

^ General rise of intracranial pressure due to the 
exuoation of fluid and the limitation of its circulation 
by the adhesion of the inflamed parts, and especially 
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by the blocking of the foramen of Magendie and the 
consequent dister^ion of the cerebral ventricles. 

The local effects of the irritation and compression 
are chiefly felt by the cranial nerves, and may be roughly 
enumerated as follows : 

Olfactory nerve , — ^Usually no definite signs of im- 
pairment. 

Q^icj^Qtjie , — Optic neuritis is common, and a useful 
aid to diagnosis. During an examination of the eyes 
for evidence of optic neuritis the possible presence of 
tubercles in the choroid should be remembered. 

Third, fourth, and sixth nerves , — These three motor 
nerves*'of the eye niay be considered together. One 
or more are often affected, with resulting squint and 
ptosis. The pupils may be unequal, and reaction to 
light lost or impaired. 

Trigeminal nerve , — ^There are not usually any definite 
signs connected with the 5th nerve, but if present they 
will take the form of pain in the area of its surface 
distribution and of spasm or paresis of the muscles of 
mastication. 

JFacial nexve , — ^Extension of the inflammation to the 
trun¥ of this nerve gives rise to weakness of a part or 
the whole of one side of the face. Twitching of the 
facial muscles may also occur if irritation be present. 

Auditory nerve , — ^Deafness results from implication 
of the auditory nerve. It is not usually a prominent 
symptom, for the impaired mental condition of the 
patient generally overshadows it. 

Ghsso-^haryn^eal nerve , — ^There is no obvious symp- 
tom connected with the glosso-pharyngeal. 

Fag'ws.— r-During certain stages of the disease irrita- 
tion of the vagus may show itself by the slow beating 
of the heart, but paralytic signs are usuafly the more 
prominent, and the heart becomes rapid and irregular. 
The respiratory rhythm is also altered, but the functions 
of both heart and respiration are in aU probability 
largely modified by the more general effects of the disease 
upon other parts of the brain, and the variations of 
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the respiratory rhythm will be again considered .under 
that heading. 

Bfinal accessory nerve . — ^Irritatibn of the spinal 
portion "oT" the spinal accessory is perhaps responsible 
to some extent for the retraction of the head, though 
probably this is also influenced by irritation of the 
cerebellum ; but retraction of the head is often tempo- 
rary, and in many cases is not a prominent feature of 
tubercular meningitis, which is consistent with the fact 
that the exudation is frequently limited chiefly to the 
area of the circle of Willis, and does not extend suffi- 
ciently far down to implicate the cerebellum and the 
cervical nerve roots. 

Hypoglossal nerve . — There are not usually any signs of 
disturHnee of the function of the hypoglossal nerve. ^ 

The convexity of the brain . — When the inflammation 
exte^ffds' "oh to the convexity of the brain there may 
be monoplegia or hemiplegia. Localized convulsions 
may also be a prominent symptom. 

When we come to consider the eflect of the general 
increase of intracranial pressure, we And a number of 
symptoms referable to comjpression and irritation of the 
cortex and meninges. 

— The headache, perhaps slight in the early 
stages, may become so intense as to cause the inter- 
mittent shrieking known as the ‘‘ 

Vomiting . — Early in the disease the vomiting may 
be "dueTonEhe general toxaemia, but in the later stages 
it is mainly the result of the rise of intracranial pressure, 
as in the case of cerebral tumours. 

The respiratory rhythm is altered. Sometimes it is 
of the Cheyne-Stokes type, but more often a few respira- 
tions of equal intensity are succeeded by a short pause. 
The breathing is nearly always rapid. 

The pmlse ioT the most part is quickened, but in the 
earlier stages*of the illness it may be slow from irritation 
of the vagus, as already mentioned; 

Convulsions are common. They arise from exten- 
sion of "The tubercles on to the cerebral cortex or from 
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irritation induced by tbe general rise of pressure , 
localized twitcbings also commonly occur. 

The aUomen is detracted, and known as the scaphoid 

abdomen.” . 

There are pronounced mental symptoms ; the patient 
is irritable, lies curled up on one side, avoids the ligM-, 
and shows disinclination to answer questions or to be 

troubled in any way. _ j -j; « 

The ^system is deranged, ^ and it the nnger- 

nail be drawn over the skin it is^ rapidly followed by a 
flush that is known as the tache cerehrale. 



The temp^ture throughout the illness is somewhat 
irregular, and not generally very high ; but towards 
the end there is often a considerable rise, which may 
continue for some time after death, 

efiects of cerebral irritation are 
seen in the increased ‘‘ tone ” (hypertonus) of inuscles, 
and it is on this fact that Kernig’s sign depends (Fig. 85). 
j To obtain the sign the patient should be lying on the 
' back, and, care being taken to keep one leg flat on the 
bed, the other should be flexed at the hip and knee. 
When the tone of the muscles is increased, the degree of 
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extension wliicli it is possible to obtain at the knee-joint 
while the thigh is flexed upon the abdomen is con- 
siderably less than normal. Kernig’^s sign is said to be 
present in over 80 per cent, of the cases of meningitis. 
It is, therefore, of considerable diagnostic significance, 
but it may, of course, be associated with other forms 
of cerebral irritation. 

General course of the disease* — ^Attempts have 
been made to divide the disease into stages of irritation 
and compression, but the two conditions are necessarily 
concurrent, and it is very seldom that any sharp line 
can be drawn between them. 

The duration of the symptoms is very variable. 
Death may occur within a week or ten days from the 
onset of acute symptoms, or it may be postponed for 
three weeks or more. 

Prognosis. — There is no evidence to lead us to 
hope that a case of undoubted tuberculous meningitis 
is likely to recover. The prognosis is bad, and all cases 
in which the symptoms are those of generalized menin- 
gitis are -practically hopeless. Moreover, as already 
insisted upon, the meningeal inflammation is often only 
the more prominent part of a widely spread infection. 

Diagnosis. — ^In children the chief difficulty in 
arriving at a diagnosis exists during the early stages 
of the disease. The child has perhaps been ailing for 
some time, but gets worse so gradually that it is difficult 
to assign the correct value to the vague symptoms of 
headache and gastric disturbance which so often precede 
those of a more definite character. 

In other cases the difficulty is of the opposite kind, 
for the symptoms come on so acutely that for a short 
time it appears more likely that an acute specific fever 
is about to develop. Between these two extremes ther6 
is every gradation, so that it is frequently difficult to 
make a diagnosis with any certainty at an early stage 
of the disease.' 

Inflam niatQry troubles of the middle ear, the mastoid, 
and othS 'parts of tfie skull may for a time be mistaken 
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for meningitis, as also may the mental disturbance 
sometimes due to intestinal worms. 

In adults the distinction between ty^Tioid fever and 
tuberculous meningitis is often difficult. The main 
points to be relied upon can be tabulated as follows : 



Typhoid 

Meningitis 

Eeadache 

Early symptom ; 
tends to disappear 
later 

Headache more intense 
gets worse during the 
course of the illness. 
Hydrocephalic cry. 

Optic neuritis 

Not present 

Frequent. 

EhrlicJds reaction.. . 

Generally obtained... 

Exceptional, but may 
be present. 

WidaVs reaction ... 

Usually obtained at 
the end of ten days 

Not present. 

Uash 

Typhoid spots appear 
in crops from 
seventh to tenth 
day and onwards 

Not present. 

Squmt 

Not present 

Very frequent. 

Tubercle in other 
parts 

Absent • 

Suggestive, though of 
course not necessarily 
diagnostic. 

Temperature 

Fairly regular course 

More irregular. 


Difficult cases can only be diagnosed by a careful 
review of all the symptoms in relation to one another, 
for nothing is more frequent than for exceptional and 
deceptive signs to appear in both these diseases. 

The delirium of lolMT^ jpneumonia, especially of the 
apical form, is sometimes very deceptive, and the know- 
ledge that the pneumococcus may invade the meninges 
as well as the lungs makes the diagnosis still more un- 
certain in doubtful cases. 

When the case appears to be one of meningitis, a 
careful search must be made for other causes before 
finally concluding that it is tuberculous. The ears must 
be examined for signs of suppuration, and any possibility 
of a cerebral abscess must be carefully considered. It 
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is most important not to overlook any of tliese other 
causes of meningitis, since they may often he relieved 
by surgical treatment when the 59peration is under- 
taken in time. 

Lumbar 'puncture may be an aid to diagnosis. In 
tuberculous meningitis the fluid is generally clear or 
only slightly flaky. Well-marked lymphocytosis is 
usually present, and in“sbme‘bases tubercle bacilli can 
be detected by staining after centrifu'^iStion. 

Treatment. — From the foregoing paragraphs ^ it 
may be gathered that no drugs have any specific in- 
fluence on the disease. Mercury has occasionally been 
observed to produce an Improvement, and it may be 
given by inunction. Potassium iodide is useless in 
tuberculous meningitis, 'IBut should, of course, be ^ at 
once given if there is any suspicion as to the afiection 
being syphilitic. Relief of pressure is sometimes obtained 
by tapping the spinal membranes, and in this way a 
temporary "amelioration of the symptoms may be se- 
cured, but the adhesions at the base of the brain usually 
prevent the drainage being sufficiently free to give any 
permanent relief. 

The following general measures should be adopted : 
The patient should be kept in a dark room, the head 
shaved, an ice-bag applied, and plenty of nourishment 
given. Ph ftnaQ fitip j ant^yrine, sahcylates, and in severe 
cases opium, may be given for the relief of headache. 
The bowels should be kept open. 

Signs' of heart failure will indicate the necessity 
for strychnine, digitalis, and other suitable stimulants. 

II. Epidemic Cerebro-Spinal Meningitis 
(Spotted Fever) 

Etiology. — ^Epidemic cerebro-spinal meningitis (cere 
bro-spinal fever or spotted fever) is most prevalent 
among children and young adults. 

The micro-organism is the Diplococcus intracellularis 
of Weichselbaum, commonly spoken of as the ‘‘ meningo- 
coccus,” and is generally considered to be identical with 
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that found in cases of posterior basic meningitis, which 
latter must be regarded as sporadic cases of the epidemic 
form. r 

The exact ^ conditions which cause the disease to 
assume an epidemic character are unknown, but prob- 
ably atmospheric changes and overcrowding have an 
important share in modifying the virulence and the 
prevalence of the organism. 

The disease is infectious, and is undoubtedly spread 
to a great extent by carriers,” who harbour the micro- 
organism in the throat, and so give the disorder to others 
without necessarily suffering from it themselves. The 
organism does not seem to possess great vitality outside 
the body, but, as it is often to be found in discharges 
from the ear and nose and also in the expectoration of 
patients, the utmost care must always be taken to pre- 
vent the disease from spreading by these means. 

The micro-organism is not very easy to cultivate, 
and grows best on serum. During life it can be obtained 
from the spinal fluid by lumbar puncture, but in many 
instances the results of bacteriological examination of the 
cerebro-spinal fluid are negative, especially if the culti- 
vation is not made quickly after the fluid is withdrawn. 

Pathology. — The meninges, brain, cord, and peri- 
pheral nerves (both cranial and spinal) are all apt to 
be^ affected. The pia and arachnoid membranes are the 
chief seat of the infection, and the exudation, which 
may be serous or purulent, is generally most intense at 
the base of the brain, although it often extends some 
distance over the cerebral hemispheres and the lobes 
of the cerebellum. In the most acute cases, nothing 
more than intense injection of the pia mater may be 
seen with the naked eye, but microscopical examination 
generally shows that a considerable amount of exuda- 
tion has already take place. 

In the chronic cases the membranes are often very 
much thickened, and have contracted adhesions which 
may interrupt the circulation of the cerebro-spinal fluid 
and lead to hydrocephalus. 
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Similar changes are found in the pia mater and the 
arachnoid of the cord, more especially on its posterior 
surface. ^ 

Patches of softening and haemorrhages are often 
present in both the' cerebral and spinal substances. 

The inflammation is also very apt to extend along 
the cranial and spinal nerves, which become swollen and 
softened in consequence. It is stated that the 2nd, 
5th, 7th, and 8th are the most liable to suffer, and that 
inflammatory changes of an advanced character can 
generally be found in the Gasserian ganglia. 

Symptoms. — The meningeal symptoms are often 
the first to which attention is directed, though in many 
cases the history shows the previous presence of some 
naso-pharyngeal catarrh, and in other instances symp- 
toms of general septicaemia precede those of meningeal 
infection. The onset of meningitis is usually very acute, 
and of the early symptoms the most prominent are 
mmiting and yam, the latter being either localized to the 
head or of a generalized character. 

The presence of meningitis of the brain and cord 
is soon shown by 'palsies of the cranial nerves, which 
cause strabismus, ptosis,"' unequal and fixed pupils, facial 
paralysis, and deafness ; by rigidity of the nech and 
trunk muscles, wit^^retraction of the head and opistho- 
tonos; by optic neuritis, convulsions, hydrocephalic cry, 
Cheyne- Stokes respiration, deliriwu, and coma ; and some- 
times by hemiplegia and paraplegia. The mechanism by 
which these symptoms are produced, i.e. by irritation 
and compression, has already been discussed in the 
section on Tubercular Meningitis, to which the reader 
is referred. 

Inflammatory conditions of the eyes, nose, ears, and 
lungs are often present. The eye symptoms are very 
important, and include conjunctivitis, iritis, corneitis, 
and sometimes inflanamation of all the structures of 
the eyeball, which may result in permanent blindness. 
Apart from these changes, a temporary loss of vision may 
occur. Disease of the ears is a complication frequently 
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met with ; the internal ear may be damaged by the 
extension of the inflammation along the auditory nerve, 
to which reference (Jias already been made ; and there 
is^ often acute inflammation of the middle ear, in the 
discharge from which the specific micro-organisms may 
be found. 

Not infrequently there is a discharge from the nose, 
from which the diplococci may also be isolated. 

The organism may also reach the lungs, and produce 
broncho-pneumonia. 

Small haemorrhages into the shin, forming petechial 
spots, are frequently present ; hence the name “ spotted 
fever.” The presence of herpes has also been frequently 
observed. 

The 'pulse and temperature are very variable. Swelling 
of the joints sometimes occurs. 

Clinical course. — ^In the fulminating cases, death 
may take place within a few days. The ordinary acute 
cases generally exhibit all the main symptoms that 
have been detailed, and when they are about to termi- 
nate fatally the coma deepens and all power over the 
sphincters is lost, as in other forms of meningitis. 

Sometimes the disease runs a more chronic course, 
and is accompanied by great emaciation and weakness, 
and— if recovery takes place— by impairment of the 
mental faculties or hydrocephalus. 

Cases in which there are intermission and remission 
of symptoms are sometimes observed. 

^ Diagnosis. — ^Differentiation has to be made between 
this disease and other forms of meningitis, such as those 
due to the tubercle bacillus and the pneumococcus. 

To decide the diagnosis, lumbar puncture should 
be performed, and the fluid thus obtained should be 
examined for the diplococci. The presence of these 
makes the diagnosis conclusive; but too much im- 
portance must not be attached to a negative result, 
for the organism is cultivated with difficulty, and may 
be absent during the remissions and also in the later 
stages. 
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Prognosis. — The death-rate of those who develop 
meningitis is very high, but varies in different epidemics 
according, presumably, to the virule3:},ce of the organism. 
In individual cases the prognosis must be based upon 
the intensity of the general infection and upon the 
signs denoting the degree of intracranial pressure. 

Treatment. — ^All suspected cases should be isolated 
and search instituted for “carriers” by making bac- 
teriological examinations from the throats of contacts. 
Good results have been reported by Elexner from the 
injection of antimeningococcic serim into the spinal 
canal ‘^after withdrawing a corresponding amount of 
cerebro-spinal fluid ; while others think that the mere 
withdrawal of cerebro-spinal fluid alone is often followed 
by beneficial efiects. 

An attempt to relieve the intracranial pressure 
may be made by performing lumbar puncture, and in 
some cases this procedure, repeated at short intervals, 
appears to assist materially in tiding the patient over 
the critical period of the disease. 

III. Posterior Basic Meningitis 

Etiology. — In this form of meningitis the inflam- 
mation is mainly confined to the posterior part of the 
base of the brain. The micro-organism, first noted in 
connection with this disease by Still, has proved to 
be identical with the Bij^ococcus intracellularis of epi- 
demic cerebro-spinal meningitis, of which posterior 
basic meningitis must be considered to be a sporacjic 
form. 

"''^"The organism probably reaches the membranes of 
the brain by way of the Eustachian tube and middle 
ear, and any debilitating process, such as rickets, injury, 
or catarrh, renders the child more liable to infection. 
Children of both sexes are attacked, and the majority 
of cases occur during the early years of life. 

Pathology. — The exudate is found over the posterior 
part of the base of the brain, and, if it has existed long 
enough, there may be occlusion of foramina in connection 
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with the 4th ventricle and interruption of the flow 
of cerebro-spinal fluid ; the latter then collects in the 
lateral ventricles ^nd produces hydrocephalus. Some- 
times the inflammation extends'^'^tyM^ weij down the 
cord or on to the vertex of the brain. 

Symptoms. — ^The onset is usually acute, but the 
symptoms may be indefinite for a time. Vomiti ng 
occurs early, and is generally accompanied or quicldj^ 
followed by retraction of the head, which is one of the 
most prominent features of the disease (Plate 14). 

More widely spread tonic spasms cause gene^l 
rigidity, or even opisthotonos ; convulsions may also 
oSuf, The rise of intracranial pressure is shown by the 
raised fontan'’eiie;*an9*'it ’ is probably the cause of the 
temj^orary which is often present, since optic 

neuritis is s3dom met with. The condition of the 
pupils varies ; in some cases they are contracted, in 
others dilated. Owing to retraction of the upper lids, 
t he eyes often ., appear unduly prominent ; nystfigijxus 
^rnay sometimes be observed. Strabismus often occurs, 
though not with such frequency ^aFTh tuberculous 
meningitis. 

Alterations resembling those of tuberculous meningitis 
may take place in the pulse and respiration. 

The deep reflexes vary in their reactions, and are 
sometimes increased, sometimes absent. 

In the later stages the rnental powers may be im- 
paired by hydrocephalus. * 

^ '"’’Hiagiibsis, — ^At the onset it is often difficult or even 
impossible for a time to decide whether meningitis or 
some ^otho^^ .acute febrile condition, e.g. pneumonia, is 
present. After a few days the reference of symptoms 
to the head, together with the absence of signs of a 
generalized infection, makes the locality of the disease 
more apparent, and it is then necessary to exclude 
the presence of sinus thrombosis, otitis media, and 
mastoid disease before arriving at the diagnosis of 
meningitis. When the diagnosis of meningitis has 
■ been made, it is still necessary to attempt to decide 



PLATE U.—Case of posterior basic meningitis showing extreme 
retraction of the head. 

{From a sketch hy Dr, Penrose Williams.) 
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tlic nature of tlic infection, and the chief difficulty 
lies in differentiating the posterior basic from the tuber- 
culous^ form. r 

''"’Tt^erence to the list of symptoms shows that in 
posterior basic meningitis the rigidity and retraction 
of the head are the most prominent symptoms, while 
optic neuritis, palsies of cranial nerves, and retraction 
of the abdomen are less likely to be present. The 
detection of tubercles in the choroid will, of course, 
decide the question, as also may a bacteriological ex- 
amination of the cerebro-spinal fluid. A blood-count 
may also be of value, for in ppsterior basic meningitis 
leucocytosis is usually greater than that which occurs 
in tuberculous meningitis. 

Prognosis. — The prognosis of posterior basic menin- 
gitis is not altogether unfavourable. A considerable 
number of patients get well, though often with mental 
impairment, the result chiefly of the attendant hydro- 
bephalus. The duration of the illness varies, but it 
often lasts several weeks, and thus may be longer than 
in the tuberculous form. 

Treatment. — Mercury may be given on account 
of its general tendency to influence inflammatory pro- 
cesses, and it is well borne by children. Iodides have 
also been recommended. Operations with"**? view to 
draining ofi the excess of fluid and relieving the pressure 
have not met with any constant success, but cases 
have been recorded in wliicb repeated lumbar punctures 
seem to have been followed by oeneficial results. 

IV. Vertical (Simple) Meningitis 

A vertical form of meningitis has been described by 
Dr. Lees and Sir Tliomas Barlow. 

The inflammation is most marked over the anterior 
part of the brain, and when it is limited to that region 
the diagnosis both of the meningitis and of the nature 
of the infection is naturally difficult. 

Moreover, its signs are apt to be masked by co- 
existing lesions, such as pericarditis and pneumonia,' 

V 
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The symptoms of irritation of the cranial nerves and 
retraction of the head are usually absent, but con- 
vulsions are likely to arise from extension of the 
inflammation to the motor areas of the cortex. The 
prognosis is not good, and the condition often appears 
as a complication towards the terminal stages of other 
illnesses. 

•Hie duration of the disease is usually shorter than 
that of either the tuberculous or the posterior basic form 
of meningitis. 

V. Suppurative Meningitis 

Etiology. — The invasion of the meninges by pyo- 
genic organisms may take place from extension of local 
suppuration, or it may be a part of the terminal stage 
of a general infection. Tire local conditions which 
most frequently give rise to meningitis are suppura- 
tive otitis media, mastoid disease, and cerebral abscess, 
all of which are frequently closely associated with one 
another. 

The symptoms of suppurative meningitis do not 
materially difier from those described under the heading 
of Tubercular Meningitis, since they also depend upon 
the irritation and pressure of exudation. The general 
tendency, however, is for the suppurative forms to spread 
over the convexity of the brain rather than to remain 
confined to the base ; hence the functions of the cranial 
nerves are apt to be less extensively deranged than in 
the tuberculous form. 

Suppurative meningitis is accompanied by severe 
general symptoms, and when dihused always causes 
death. 

The treatment consists in relieving the symptoms 
on the lines already mentioned. When the meningitis 
is once established the opportunity for sui*gical inter- 
ference has passed, and it is, therefore, most important 
to deal promptly with any local suppurative process 
about the skull before any extension to the membranes 
has taken place. 
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VI. Pachvmeningiitis Externa 
In some cases where tlierc is direct extension from ■ 
the bones of the skull the suppuration is for a time, at 
any rate, confined to the outer surface of the dura 
(pachymeningitis externa), and if a collection of pus 
be localized, incision and drainage may be attended with 
success. Left to itself, the natural tendency is for the 
pus to infect the inner membrane; 



CHAPTER XXXV 

CEREBRAL PALSIES OF CHILDREN ; AMAUROTIC 
FAMILY IDIOCY; HYDROCEPHALUS 

CEREBRAL PALSIES OE CHILDREN 

The paralyses of cerebral origin whicb occur in cbild- 
bood may be grouped, according to their causation, as 
follows : 

{a) Before birth : e.g. 

(1) Primary arrest of development. 

(2) Changes depending on maternal syphilis 

or some other toxic condition. 

{&) During birth : e.g. 

(1) Haemorrhages into the meninges. 

(2) Direct injury of cerebral cortex. 

(c) After birth : e.g. 

(1) Acute encephalitis. 

(2) Thrombosis. 

(3) Meningeal haemorrhage. 

(4) Meningitis. 

(5) Cerebral tumours. 

(6) Nerve degeneration. 

Pathology. — A& might be expected from the variety 
of the causal lesions, the brains differ very markedly 
from one another in their appearance. 

In some, an abortive development of the motor 
areas is the main feature — a condition known as cerebral 
agenesis. In others, the brain is small, and exhibits a 
generalized sclerosis ; while in others again, cystic con- 
ditions, known as porencephaly, are found. 

324 
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Thrombosis of vessels and softening of brain tissue 
occur from encephalitis, and may give rise later on to a 
scar, over which the membranes may*be thickened and 
adherent. 

The paralysis usually takes the form of a diplegia or 
of a hemiplegia. 

Cerebral Diplegia 

Cerebral diplegia is characterized by spasticity of 
both sides of the body, and by a variable degree of 
weakness. Arrested development of the motor areas 
during intra-uterine life appears to be the most common 
cause. The nerve elements which should make up the 
motor areas of the brain either fail to develop, or degener- 
ate during the period of their development, poisoned by 
syphilis or some other toxin. In some cases they appear 
to atrophy from sheer want of vitality, and so form a 
connecting link with those in which the degeneration 
occurs in later childhood — e.g. in Eriedreich’s disease and 
some of the myopathies — a connection which is further 
emphasized by the occasional tendency of cerebral 
diplegia to appear in different members of the same 
family. 

All gradations exist between complete absence of the 
motor areas and slight impairment of their functions, 
with corresponding clinical variations. When the damage 
to the brain occurs during the birth of the child, it is 
most probably due to a haemorrhage into the meninges 
whereby the motor areas of the legs are more or less 
symmetrically injured, the lesion sometimes extending 
as far over the hemispheres as the areas corresponding 
to the movements of the upper extremities. 

After birth the injuries are fat more likely to he uni- 
lateral, and to cause hemiplegia rather than ^plegia. 

It very frequently happens that the exact period at 
which the damage occurred cannot be ascertained with 
any degree of certainty from the history of the case. 

Symptoms, — ^The main symptoms of cerebral di- 
plegia are rigidity, weahness, involuntary movements, and 
mental infirmity, but their variability in degree is very 
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great, so that cases difier very considerably from one 

typical case of cerebral diplegia it is noticed 
that the cMd’s limbs are stiff, and that the movements 

are not so free as they should be. 

On examination, there is evidence that the child tas 
the signs of degeneration of the motor tracts as sh^n 
by weakness, rigidity, and increased nee j ^ ‘ ^ 

^ behaviour of the plantar reflex 

is not of much assistance in 
young infants, since in them it 
is normally of the extensor type, 
but in older children it possesses 
the usual significance. 

As a rule, the rigidity is 
rather out of proportion to the 
weakness, and, on the patient 
attempting to walk, the well- 
known “ scissors-legged ” atti- 
tude is assumed, owing to pre- 
dominant spasm of the adductors 
of the thigh (Fig. 86). The arms 
share in the rigidity, though 
oftentimes to a less degree. The 
face may also be affected,^ and 
occasionally there is coincident 
Pis.86.— “Soissors-iegged” atrophy of the optic nerves. 

KX'S diplesS'® . The weakness,, always present 
in soTTift (ieffr66, is ott6B xather 


ma.sked by tbe rigidity wbicb makes voluntary move- 
ments far more difficult tban they would otberwise be. 

Involuntary movements occur in a considerable 
number of cases, and often attack tbe band and arm 
(less commonly tbe leg and face), taking tbe form known 
as athetosis, tbe chief characters of which are slow, 
more or less rhythmical, “ squirming,” involuntary 
movements of the fingers and thumbs in which hyper- 
extension is a prominent feature. Sometimes the whole 
arm takes part in the movements, which may be so 


PLATE lo. —Instantaneous photograph showing bilateral 
athetosis in a case of cerebral diplegia. 

(From a case under the care of Dr. George Ogilvie.) 
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violent and uncontrollable as to necessitate strapping 
tbe limb to the side. Other movements may take the 
form of tremors, or may be of a mows irregular chorei- 
form nature (Plate 15). 

All degtees of mental impairment are met with, 
from “ backwardness ” to complete idiocy. Articulation 
also is often impaired. 

Epileptic fits are frequently associated with cerebral 
diplegia. 

The less severe cases of diplegia, in which the symp- 
toms are confined to the legs, and consist of some rigidity 
combined with weakness of only moderate degree, are 
often classed together in a group under the heading 
of Little’s disease, after the name of the surgeon who ' 
first described them; An ‘‘atonic” form, in which 
myatonia is a prominent symptom, has been described 
by Eoerster. 

Diagnosis. — When the symptoms are pronounced, 
there is but little difficulty in recognizing their nature. 

The limbs of children suffering from severe rickets 
or scurvy rickets sometimes appear to be paralysed, 
but the absence of rigidity, with the enlargement of the 
ends of the long bones, and other signs of rickets, shows 
that the weakness is not of nervous origin. 

In older children, with symptoms of a moderate 
degree, disseminated sclerosis and Friedreich’s disease 
may require consideration. Disseminated, sclerosis is 
very rare in childhood, and possibly -some of the cases 
recorded have been, in reality, cerebral diplegias. 

Variability of symptoms and nystagmus may help 
to distinguish difficult cas'es, and, of course, the history, 
when obtainable, is a most reliable aid. 

It is important to differentiate the two diseases 
carefully, since there is ultimately no great hope for 
' those suffering from disseminated sclerosis, whereas 
;^the slighter forms of cerebral diplegia often tend to 
improve. 

FriedreieVs disease comes on later in life, and the 
ataxy, loss of deep reflexes, nystagmus, and other 
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characteristic symptoms will generally enable it to be 
distinguished. 

Prognosis asid treatment. — Extraordinary im- 
provements can sometimes be ejected in the less severe 
cases by patiently persevering with mental and physical 
education ; for the latter carefully regulated gymnastics 
should be prescribed. Pronounced mental impairment 
and frequent fits are of evil significance, and the onset 
of athetosis usually indicates that the chance of further 
improvement in the use of the limbs is but slight. 

In cases where the difficulty in using the limbs is 
due to excessive rigidity rather than loss of power, 
improvement may sometimes be obtained by Poster’s 
operation of dividing the posterior nerve roots. By 
this procedure the rigidity may be materially diminished, 
but care must be taken to divide only a certain number 
of nerve roots to each limb, for were all divided the part 
would be rendered useless through the total anaesthesia 
and loss of muscle tone that would naturally result. 

In other instances the power of movement may be 
improved by stretching or dividing the spastic muscles. 

All cases for operation should be carefully considered 
from the mental as well as the physical aspect of the 
patient, for improvement ultimately depends largely 
upon the success with which postoperative treatment 
by systematic exercises and re- education of movements 
can be carried out. 

Infantile Hemiplegia 

Tlic hemiplegias of childhood are, for the most part, 
due to injuries received at the time of birth or to post- 
natal inflammatory and vascular lesions. 

During prolonged and difficult labours, haemorrhage 
or some other injury may occur by which the functions 
of the cortical motor areas are impaired. 

After birth, certain blood states, especially those 
brought about by specific fevers, are conducive to 
thrombosis in the cerebral vessels, or the direct invasion 
of the brain tissue by micro-organisms may give rise 
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to an acute encephalitis. The most important is the 
form known as acute 'polioencephalitis, in which the toxin 
appears to he identical with that ofcacute poliomyelitis 
{see p. 184). The cells of the brain (cortical, nuclear, or 
cerebellar) are attacked in the same way as those of the 
anterior horns of the cord, and the microscopic appear- 
ance is also similar. The symptoms will differ according 
to the functions of the affected cells, but are principally 
those of hemiplegia, cranial nerve palsy, or cerebellar 
disease. 

Symptoms. — Of the cases due to polioencephalitis, 
most occur in children between the ages of 3 and 6, and 
the onset is generally marked by fever, malaise, and con- 
vulsions, with more or less disturbance of consciousness. 

Between the convulsions that attend the onset of 
the disease, or more frequently after the lapse of one 
to several days, unilateral weakness is observed, generally 
most pronounced in the upper extremity ; and in some 
cases the motor nuclei of cranial nerves are affected like 
those of the cord in anterior poliomyelitis. 

Sometimes the power gradually returns to the 
affected parts, but in the majority of cases a considerable 
amount of paralysis persists. The later symptoms are, 
in the main, those already described in the diplegias, 
viz. fits, mental deterioration, and perhaps athetosis. 

When the lesion is in the cortex of the left hemisphere 
there is the possibility of aphasia, but the right side will 
probably take up the function of speech if the subject 
is a child. 

Diaonosis. — The convulsions and distribution of 
the paralysis indicate a cerebral, as opposed to a spinal, 
lesion, while fever, and drowsiness or complete loss of 
sensibility, are the usual accompaniments of cases of 
acute polioencephalitis. The presence of a valvular lesion 
of the heart will suggest the possibility of embolism. 

When a long-standing case is seen for the first time, 
its cerebral nature will be evident from the spasticity, 
increased reflexes, and absence of electrical changes, in 
contrast to the flaccidity, the loss of reflexes, and the 
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reaction of degeneration found in the paralysis following 
acute anterior poliomyelitis of the cord. The atrophy 
is much more evidegit in cases following the latter lesion, 
although the limbs of the infantile hemiplegic also look 
wasted owing to arrest of their development, and club- 
foot is a common occurrence in both diseases. 

Treatment. — ^During the febrile period of polio- 
encephalitis the child should be kept quiet in bed and 
the room darkened. A mixture containing bromides 
and a purge of calomel or grey powder should be given, 
and the diet should be as light as possible. When the 
signs of cortical irritation have quite disappeared, the 
most careful and persistent attention must be given 
to the paralysed limbs. Passive and, where possible, 
active movements must be practised regularly, and every 
possible efiort should be made to prevent the onset of 
contractures. 

The ultimate results in many instances are surpris- 
ingly good, but no accurate prognosis can be given for 
any individual case, since the onset of fits, athetosis, or 
permanent mental disability may mar the most promising 
outlook. 

When fits occur they must be treated with bromide, as 
in ordinary epilepsy. 

The possibilities of treatment by surgical methods are 
similar to those discussed in the preceding section 
dealing with diplegia. 

Cerebellar Palsies or Childhood 

The causes of the cerebellar lesions of childhood 
are very similar to those producing the cerebral palsies, 
and may, in like fashion, be divided info those occurring — 
{a) Before birth. 

(6) During birth. 

(c) After Urth. 

The main symptom in cases of cerebellar disease in 
children is ataxia, and F. E. Batten * has shown that 
cases of ataxia in childhood in relation to cerebellar 

Bnwi, 1905, Pts. cxi., cxii. 
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disease may, from a clinical point of view, be classified 
as follows : 

(1) Congenital cerebellar ataxia; in which the 

ataxia has been noticed from earliest life. 

(2) Acute cerebellar ataxia; due to encephalitis 

of the cerebellum, in which the ataxia 
has developed during the course of or 
after some acute illness in a child who 
was formerly healthy. 

(3) Progressive cerebellar ataxia; in which the 

ataxia has gradually developed in a child 
who has previously been healthy and of 
normal development. 

The value of this classification is enhanced by F. E. 
Batten’s observations on the prognosis, which lead 
him to conclude that the cases which come under the 
heading of congenital ataxia, and those also which are 
due to polioencephalitis, show a tendency to improve 
gradually, while in those belonging to the group of pro- 
gressive ataxia the outlook is bad. 

AMAUROTIC FAMILY IDIOCY 
(WAREN TAY’S DISEASE; SACHS’ DISEASE) 

This disease, which Sachs has termed amaurotic 
family idiocy, is characterized by progressive degener- 
ation of nerve cells throughout the whole of the 
nervous system. 

Etiology. — ^Therc is a great tendency for the disease 
to appear in several members of a family, and hitherto 
ail the recorded cases about the nature of which there 
is no doubt have been children of Jewish parents. The, 
children, apparently healthy when first born, develop 
symptoms within the first few months. 

Different views are held concerning the probability 
of a congenital or an acquired origin of the disease : 
the family characteristics certainly point to a congenital 
origin, and the idea that abnormalities' "of the mother’s 
milk may be a cause appears to have been disproved by 
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Saclis, who caused several of his patients to be reared by 
wet-nnrses. G-ordon Holmes and- Boynton, after care- 
ful consideration o^ cases which they, have examined, 
think that the disease is due neither to arrested de- 
velopment nor to bacterial toxins, but depends upon 
‘‘ some inherent biochemical property of the proto- 
plasm of the cells ” which brings about the degenerative 
processes. 

Pathology. — ^There is a widespread degeneration 
of the cellular elements of the brain cortex, with various 
degrees of sclerosis. Changes have also been noted 
in the basal ganglia and grey matter of the cord*. Mott * 
concludes that the essential feature is failure in the 
elaboration of the nucleo -proteins of the neurons as 
evidenced histologically by the disappearance of the 
Nissl granules. 

Symptoms. — The symptoms usually appear in 
the first few months of life — mostly between the third 
and sixth. The child becomes weak and wasted, and 
there is soon an obvious 'paralysis, which affects most 
of the body, and which may at first be of flaccid, 
and later on of spastic, type. At the same time the 
power of msion fails, and the mental faculties rapidly 
deteriorate. 

The wasting and weakness progress, and death 
usually takes place in a few months. 

The condition of the reflexes varies with the spastic 
and flaccid nature of the paralysis. 

The ocular symptoms, first described by Waren Tay, 
arc very characteristic of the disease, for, in addition 
to optic atrophy, there is in the region of the macula 
lutea a whitish patch, in the middle of which is a round 
spot of cherry-red colour. The appearance of this is 
similar to that occurring after embolism of the central 
artery of the retina (Plate 16). 

Prognosis and treatment. — Up to the present, 
no methods of retarding the course of the degeneration 
have been discovered. 

^ Arch, of Neurology, vol. iii., 1907. 



PLATE 16. - Fundus of the eye, showing the characteristic appearance in 
amaurotic family idiocy 

(From a ease under the care of Mr. Ilbert Hancock.) 
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HYDROCEPHALUS 

Hydroceplialus is characterized the accumulation 
of serous exudation within the skull. 

Internal Tiydroce'phalus is the form usually met with, 
and may be the result of many different underlying 
pathological conditions. 

External hydrocephalus is the term applied to the 
collection of fluid between the dura mater and the brain, 



but the symptoms to which it gives rise are usually 
masked by the more important changes on which it 
depends. 

Acute hydrocephalus occurs in association with 
various forms of meningitis. 

Chronic hydrocephalus may be due to some congenital 
condition, or it may arise after birth as the result of 




The distension of the ventricles usually causes altera- 
tions in the brain, leading to mental impairment, but in 
some instances the intellect has remained good. Various 
degrees of diplegia may also be present. 
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In the hydroeephalic skull (Figs. 87, 88) the bones 
are separated and tlie fontanolles disf.ended. The frontal 
and parietal bones^ bulge outwards r and overhang the 
eyes, the eyeballs being somewhat depressed by the 
pressure of the orbital plates. The bones arc sometimes 
softened, and Wormian bones occupy the parietal sutures. 
Distinction must be made between the hydrocephalic 
head and the square, flatter-topped head of rickets. 

Prognosis. — In most cases of hydrocephalus the 
intellect is impaired, and the child usually dies young. 

Treatment. — ^The most rational method of treat- 
ment is that of draining the fluid away, but hitherto 
the various means adopted have not met with much 
success. 



CHAPTEE XXXVI 

ACUTE ENCEPHALITIS ; CEREBRAL ABSCESS 
ACUTE ENCEPHALITIS 

Some generalized inflammation of the surface of the 
brain probably always occurs in association with menin- 
gitis, and to a more limited extent after injuries such as 
fractures and punctured wounds of the skull. It may 
also be associated with areas of softening due to embolism 
or thrombosis. 

A more localized form of inflammation, to which 
the name polioenceflialitis has been given, corresponds to 
acute anterior pohomyelitis of the cord, and is charac- 
terized by an acute inflammation of groups of cells in 
the cerebral cortex, or the cerebellum, or the nuclei 
of the cranial nerves. The resulting palsies, which are 
mainly of hemiplegic or cranial nerve distribution, are 
alluded to under the head of Cerebral Palsies of Children 
(p. 325). 

CEREBRAL ABSCESS (SUPPURATIVE 
ENCEPHALITIS) 

Etiology. — The source of the infection in a case 
of cerebral abscess may be in the ^skull or in some 
distant part of the body. Chronic suppuration of the 
jmiddle ea r is by far the most" conimon cause, but in- 
fection may be carried equally well from other neigh- 
bouring parts, and Sir StClair Thomson has shown that 
diseases of the nasal sinuses are more important in this 
respect than had generally been supposed. 
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Necrosis of any of the bones of the skull, arising 
fromjnjury, syphilis, or other diseases, may be followed 
by an abscess. • 

From more distant parts the infection is particularly 
apt to follow cnipyemata, bronchiectasis, and pulmonary 
alDscess. 

At other times the cerebral suppuration is but part 
of a generalized pysemia, in which case the abscesses 
arc often multiple. 

The posterior parts of the tcmporo-sphenoidal lobes, 
and the cerebellum, from their proximity to the bones of 
the ear, are the areas in which abscesses most commonly 
occur ; less often the occipital and parietal lobes arc 
infected. When the infective matter is brought from 
distant parts the left side of the brain is rather more 
likely to be attacked than the right. 

Pathology. — When the abscess follows diseased 
bone, the dura mater over the necrosed area is usually 
thickened, but the superficial portion of the cortex 
generally appears healthy to the naked eye, and at a 
variable distance beneath its surface is situated the 
collection of pus. The channel by which the infection 
is co nveyed to the iDrain is probably not always the 
same; sometimes' it is by lymphatics, and sometimes 

If the abscess has existed for some time, it is likely 
to be enclosed by a definite capsule, the result of organized 
products of inflammation in the neuroglial tissue ; often, 
however, there is no such boundary, and a large area 
of brain tissue may be permeated by pus, like water 
in a sponge. 

The colour of the pus is usually a greenish hue, and 
the odour is generally foul. Streptococci and staph ylo- 
c occi can often be found, as also, occasionally, may 
tubercle bacilh and other specific noierp-organisms, 

Symptoms. — The symptoms of an abscess, as might 
be expected, resemble to some extent those of tumour, 
and they may be divided in a similar fashion into general 
and local (p. 342). 
w 
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Sometimes an abscess may exist for an indefinite 
time without producing any symptoms at all ; and 
in chronic G^x^%B/latent, acute, and terminal stages may 
be well defined. In many there is a “ latent period ” 
of some length. When symptoms arise, j^adache, 
vomiti ng, and optic neuritis may all be present ; but, 
compared ^^with^ tumour^, the pressure produced by an 
abscess is^not often so great, and thus optic neuritis is 
not so frequently found, nor is it usually so intense, and 
for the same reason the vomiting and headache may be 
lessjbr^blesome. OrTflie "other hand, mental, dullness 
is generally more p ronpunced. than in the cas^of tumours. 
The slow pulse is present in both. In the terminal stages 
there*' may be signs„ of, sep)tic absorption which do not 
exist in most cases of tumour, e.g. a quickened pulse 
and an irregular temperature, with occairdnal rigors ; 
and in the last stages of the disorder there may be 
delirium and coma. The onset of these more general 
symptoms is suggestive of the coincidence of meningitis. 

In many cases the septic symptoms are rendered 
more intense by absorption of septic matter from other 
regions besides that of the actual abscess. 

Left to itself, an abscess which is giving rise to acute 
symptoms will cause death,., either, by.. dkei?t,. pressure 
on vital parts, or aHS rupture into one of the ventricles, 
^LbyA^^feotion of the membranes and the^supervention 
of general meningitis. 

The symptoms upon which the diagnosis of the posi- 
tion of the abscess depends are those which are discussed 
in dealing with the localization of tumours (p. 345). In, 
t he tem j^oro-s'pTienoidal lobe there will be the likelihood 
of sensory aphasia, or, if the abscess is in the forepart 
oLthe l obe, there may be, as in the instance narrated 
elsewhere (p. 355), a disturbance of the sense of smell. 
Ii_Jth.^J>ressure is considerable the motor fibres may 
suffer, and there will be signs of hemiplegia^ on ,jhe 
o pposite s ide of the body. ^ 

■^en the pus is in the lateral lobe of 
vertigo, nystagmus, p^esis of Sie external rectus, with 
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conjngato or skew deviation of tlie eyes, a, re among 
ffuV prominent localizing symptoms. One of tlic greatest 
aids in the diagnosis of the site of tfie abscess is the 
position of the primary suppuration, to which the abscess 
is secondary ; the two are nearly always^ in close proxi- 
mity, and in the majority of the cases the primary seat 
of disease is connected with the ear. 

Diagnosis. — ^The principal local conditions from 
which abscess has to be distinguished are 
mppuratiion in mastoii cells, and thrqpibosis of cerebral 
sinu ses ; the difficulty in discriminating between these 
several conditions is increased by the fact that they 
may all be present at the same time; 

H %e disease- is confined to the mastoid processes, 
the pain, redness, tenderness, and other symptoms will 
bo unaccompanied by any definite signs of implication 
oTthe brain. There will not be mental dullnesSj^yomit- 
ing;,, ox optic neuritis, nor will there be signs of pressure 
on any particular set of fibres. Moreover^ the tempera- 
ture will usually be raised instead of being subnormal ; 
and rigors are common. 

It IS thus more often by a process of exclusion than 
otherwise that the diagnosis is made; In the same 
manner, careful consideration has to be given to the 
possibility of an abscess complicating sinus thrombosis, 
the symptoms of which are detailed in Chapter XLI., 
p. 399. 

In mepingiti s the signs are more generalized, and 
the cranial nerves are more likely to sufier. The patient 
tends to assume a curled-up position, is irritab le, shuns 
tha^Jight, and objects to being touched ; convulsions 
may also be present. The diagnosis may be aided by 
peiformi p-g lumbar puncture, for the cerebro-spinai 
fluid is" liable to contain micro-organisms in the case 
of meningitis but not in abscess. Leucocytosis of the 
blood may be present in both cases. ^ 

A change in the percussion note over the side of the 
head in which the abscess is situated has sometimes been 
observed. Tenderness over the skull in the vicinity of 
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the abscess is another sign that has occasionally been 
noted. 

Prognosis j^nd treatment. — ^The prognosis in the 
case of a patient with a cerebral abscess must always 
be doubtful. When there are several abscesses which 
are merely a part of some general pysemic condition, the 
outlook is hopeless ; but when there is only one abscess, 
the final result depends upon the possibility of opening 
and efficiently draining it. 

If this can be accomplished — ^as is, fortunately, often 
possible when the abscess arises from disease of the 
middle ear and the mastoid — ^the chances of recovery 
are, on the whole, fairly good. It is obvious that no 
medicinal treatment can give relief, and therefore, 
when once the diagnosis is established, there should 
be no time lost in resorting to surgical measures. 



CHAPTER XXXVII 
INTRACRANIAL TUMOURS 

— The growths that occur in the brain com- 
prise ih&ctive granulomata, carcinomata, sarcomata, 
gliomata, benign tumours of various kinds, and cysts 
of simple and of parasitic origin. ' 

With the exception of carcinomata, the growths tend 
to occur before rather than after middle life, and are 
frequently found in children. Of the infective granulo- 
mata, tuberculous and syphilitic growths are' the most 
common ; they are frequently multiple. T^erculous 
growths are chiefly met with in the young; in them 
they show a predilection for the cerebellum, and may 
sometimes subside into quiescence. 

Gummata nearly always arise from the cerebral 
membranes, and only rarely are found deep in the sub- 
stance of the brain. The commonest positions in which 
to find them are the Imsc and cortex of the cerebrum, 
the structures of the Cerebellum being invaded com- 
paratively seldom. Gummata are frequently multiple 
and accompanied by a certain degree of meningitis, 
which causes further damage to the nerve substance 
around. 

Actinomycosis has occasionally been found within 
the skull. 

Carcinomata generally occur in later life, and are 
always secondary to a growth elsewhere. According 
to Handley,* the cerebellurn shows a special liability to 
be attacked. 

* ‘‘ Cancer of the Breast,” 1906. 
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Sarcomata are eitlier primary or secondary, and 
may'^Sise in any part of the, brain. 

JSniQtheUpmath^ gniow from the membranes of the 
brain. They difier considerably from one another in 
the intensity of their malignancy. 

The psammomata^ which contain earthy matter and 
cholestermT belong to this last group; 

Gliomata ori^n^ate jn the neuroglia. They infiltrate 
rather than compress the brain tissue. Owing to their 
close resemblance to the cerebral substance their bound- 
aries are difficult to define, and their general appear- 
ance is often one of hypertrophy of a part of the 
brain. These tumours are usually single, and do not 
give rise to secondary deposits ; they are prone to 
undergo degeneration, and occasionally they become 
quiescent. 

The lenign tumours are of comparatively rare occur- 
rence. 

Neuro- fibromata occasionally grow from the sheaths 
of the cranial nerves. Adenomata and cystic degenerations 
niay arise in connection with the pituitary body. 

Cholesteatomata, lipomata, and angiomata occur oc- 
casionally, .and sometimes an osteoma grows inwards 
and compresses the brain. 

Farasitic cysts occur in connection with the Tcenia 
echinococcus *and Cysiicercus celluloses^ and simple cysts’ 
are also sometimes found. 

An intracranial anguxys77i may give rise to symptoms 
of a tumour, according to its size and position. 

Svjcggtgjgis. — There are certain symptoms which 
may bc^sociaied with any intracranial tumour, irrespec- 
tive of its nature or situation, while others are peculiar 
— or accidental, so to speak — ^to the position in which 
the tumour happens to be placed.' Thus the symp- 
toms may be grouped under the headings of general 
and local. 

The general^ symptoms are mainly the result of 
incrcased^lntracranial pressure, and. they include Im^d- 
ache, y§.:Etigi:), ypnnting, optic^neuritis, slmv^yl^e^ sub- 
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nprin^l .temperature, with possibly a general convulsion, 
and some rn^tal, failure. 

It is hardly necessary to say th|it frequently riot 
all of these are present in any given case, and that the 
absence of one or more of them by no means necessarily 
invalidates the diagnosis. 

Headache * — ^Headache is one of the most constant 
sym^'toms of intracranial tumours. After it has once set 
in it seldom disappears, but its intensity is nevertheless 
liable to considerable fluctuation A' The usual history 
IS that of a dull ache with agonizing exacerbations. 
When the growth is due to syphilis the exacerbations 
are most notable during the night, and there is often 
some localized tenderness, which can seldom be satis- 
factorily demonstrated in association with other kinds 
of tumour. 

With the possible exception of the syphilitic cases, 
the position of the headache cannot in itself be relied 
upon to any extent as a guide to the position of the 
tumour, though, in conjunction with other symptoms, 
the seat of the pain may be strongly suggestive. 

In cerebellar tumours, for example, the pain is often 
felt most intensely in the occipital region, and, if the 
other signs are in keeping, this localization of pain 
may be given a certain value ; but it sometimes happens 
that the headache of tumours in the posterior part of 
the brain is chiefly frontal in distribution, and, con- 
versely, that of frontal tumours may be mainly felt at 
the back of the head. 

Vomiting * — Vomiting is a common symptom. Some- 
times^rTts preceded by nausea, while at other times 
the contents of the stomach are suddenly brought up 
without any^ warning. It may ocemr without any definite 
rjkilQn.to taking, food. Vomiting is liable to be very 
pronounced in tumours situated beneath the tentorium, 
where their growth is confined and causes a rapid rise 
of pressure. 

Ovtic neuritis . — Of all the signs of intracranial tumour, 
qptip^uS^^ probably the most important.' It occurs 
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in a large percentage of cases, and, like the vomiting, 
is apt to be very intense with subtentorial growths. 
The neuritis is sometimes more advanced on one side 
than the other, and such inequality has a certain degree 
of value in localization by suggesting that the growth is 
in that half of the brain which corresponds to the in- 
flammation of longer standing. Too much dependence 
must not, however, be placed upon it.* 

Tt may also be said, rqugUy speaking, that the 
rapidity of the neuritis tends to be somewhat propor- 
tionate to the rate of growth of the tumour, though 
there must necessarily be many exceptions to this 
statement. 

Temporary attacks of dimness or loss of vision, 
which are usually accompanied by exacerbations of head- 
ache and vertigo, are occasionally met with during the 
course of intracranial tumours, more especially of those 
of the cerebellum, and are regarded as being due to a 
temporary strangulation of the optic nerve or to pressure 
of the infundibulum upon the optic chiasma (Leslie 
Eaton). 

The slpw^^^}ul§e and the low^ tem^^mtufp are both 
variable symptoms, and arc produced by the increased 
intracranial pressure. 

though important when they 
occur as an early symptom, are distinctly uncommon, 
but, unless their possible connection with tumours be re- 
membered, they may easily be diagnosed as “ epilepsy ” 
until suspicions are aroused by the appearance of other 
signs. The greatest safeguard against overlooking a 
tumour consists in systematically examining the optic 
discs. 

sometimes occur quite apart from the 
disturbance' of any special part of the brain, and are 
then to be attributed chiefly to the rise of pressure 
within the skull. 

Of 50 cases analysed by C. E. Eoevor, in 19 the neuritis was 
more intense on the side of the lesion, in 11 it was more marked 
on the side opposite the lesion, and in 13 it was equal on the two 
sides. In the remaining 7 there was no neuritis. 





PLATE 17.— Diagram of the convolutions 
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symptoms are considered in the following 
section : — 

Localization of Intracranial Tumours 

The ability to localize the position of intracranial 
tumours depends first upon a knowledge of the ana- 
tomical seat of those functions of the brain which 
are disturbed. Hence it is only possible to localize 
tumours accurately when they arc situated in certain 
regions of the brain, for when they are in parts whose 
functions are unknown — ^the so-called “ silent areas ” 
— the general symptoms are accompanied by no special 
local disturbances by which the position of the tumour 
can be defined. 

Another source of difficulty lies in separating the 
symptoms produced in the immediate vicinity of the 
tumour from those which arise some distance off as 
the result of indirect pressure effects. 

The value of local symptoms also varies according 
to the date of their appearance. They arc most reliable 
when their advent coincides with or shortly follows the 
appearance of the general symptoms, for when local 
symi)toms appear only a long time after the onset of 
general symptoms, the chances are many (as shown 
by Collier) that they may not then point to the primary 
position of the growth, but rather represent the results 
of such secondary changes as hydrocephalus, meningitis, 
vascular lesions, and metastatic deposits ; and, further, 
as the same author has also shown, the long-continued 
absence of local signs, when the general signs are well 
marked, is in itself of importance in suggesting that 
the tumour is situated above rather than below the 
tentorium, since in the latter case localizing symptoms 
generally appear early; 

Assuming that the signs of a tumour are present, the 
various efects, according to the position of the growth, 
maj«,jiow be considered. 

Tuxiiom *s mleriering with the motor tracts. 

— When the presence' of a ' tumour Is Associated with loss 
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of voluntary movements we may assume tliat the fibres 
which conduct the motor impulses are interrupted at 
some point in theiir course between the motor area of 
the cerebral cortex and the decussation at the medulla, 
and the different effects may., be considered according 
as the groVth is situated in ^i.j, the motor area of the 
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Fig. 89.—Diagrara showing the situation of the motor areas in the 
cortex. {Sherrington and Grunhaum,)i 

cortex, (ii.) the region of the internal capsule, (iii.) the 
cri^cerebri, or (iv.) the pons- Varolii. 

^ Tumours of tie motor area of the cortex. — The extent 
of%e motor area of the cortex is seen from Fig. 89, 
which depicts the arrangement found by Sherrington 
and Griinbaum in the highest apes, and which pre- 
sumably closely conforms to that of the human brain. 
It will be noticed that there are two iihportant modi- 
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fications of the plan wliich was formerly considered 
correct, viz. : 

(a) The whole of the motor area^is situated in front 
of the fissure of Rolando and is confined to the ascending 
frontal convolution. 

(J) The representation for movements of the trunk 
is paced between those for the arm and leg, instead 
of being situated on the margin of the great longitudinal 
fissure. 

l:^ow, if a tumour be situated in this motor area, it 
is obvious that at first it will be likely to afiect only 
' a small portion of the convolution, and, as a general 
rule, the weakness is for a time confined to one limb or to 
the face, i.e. there is a monoflegia^ usually of slow develop- 
mentj^ which later on extends to a hemiplegia as the grow- 
ing edges of the tumour spread into the neighbouring 
areas. At the same time that the growth is reducing 
the power of movement, it is also irritating the motor 
cells in its immediate vicinity. The result of this irrita- 
tion is seen in convulsions, which begin in a group of 
muscles corresponding to the irritated area of the cortex, 
and subsequently spread with some deliberation to 
other parts of the limb, when they may either subside 
without loss of consciousness or develop into a general 
convulsion. The significance of these localized convul- 
sions as the indicators of the particular area of cortex 
that is diseased was first pointed out by Hughlings 
Jackson, from which circumstance they arc known as 
JjuihQman epilepsy. 

Localized convulsions are not in themselves patho- 
gnomonic of the presence of gross cerebral lesions, for 
they are frequently met with in the course of ordinary 
epilepsy. Their significance is the same in both cases, 
inasmuch as they indicate the part of the brain in which 
the epileptic discharge begins; but, where the general 
signs point to the presence of a gross lesion, their occur- 
rence is of the greatest importance in enabling its position 
to be determined. Lastly, in addition to loss of power, 
a tumour of the motor cortex is sometimes accompanied 
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by some loss of sensation, due probably to pressure on 
the ascending parietal lobe, and, as Sir Victor Horsley 
has shown, this loss^ is chiefly concerned with the tactile 
sense. The patient does not feel so well as he should, 
and he is especially unable to tell exactly what point 
is touched. The extent of this anaesthesia corresponds 
roughly to that of the paralysis. To^gina.jip, the main 
&igns upon which reliance can be placed in the localiza- 
l^ion of a tumour in the area of the motor cortex are 
\nono'plegia and Jacksonian epile'psy, with perhaps some 
hlunted tactile sensation, (Fig. 90.) 

ii. ;' Tumours in the region o! the internal capsule. — 
At tlie internal capsule the motor fibres are packed 
closely together, and a tumour pressing upon them is 
most likely to impair the functions of all, and so to 
cause a hemiplegia of slow onset. At the same time 
• there may be a certain amount of hemianaesthesia, since 
the sensory fibres occupy the posterior third of the 
posterior limb of the capsule, but in slow-growing tu- 
mours this is often not noticeable. The fibres of vision 
from the occipital lobes may also be interrupted as they 
pass across the hindmost part of the internal capsule, 
in which case there will be hemianopia. There will be 
no Jacksonian convulsions, though there may occasionally 
be a generalized fit due to the effects of general pressure 
on the cortex. 

I The main locahzing symptoms of a tumour pressing 
jon the internal capsule are, therefore, hemiplegia, hemi" 
\ancQSthesia, and hemianopia. (Fig. 91.) 

lii.; Tumours of the crus cerebri. — There will be the 
sanfer" tendency for a tumour of the crus to give rise to 
hemiplegia and hemianaesthesia of the opposite side as 
there is in the case of a tumour situated in the internal 
capsule, with the probable addition of paresis of certain 
cranial nerves, more especially of the 3rd, from pressure 
on its nucleus or on the fibres springing directly from 
it. This gives rise to a “crqssed” paralysis, i.e. the 
face, arm, and leg are paralysed on the one sfide (the side 
opposite the tumour), and the ocular muscles supplied 
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by the 3rd nerves are parnlysod ‘on the other side (the' 
same side as the tumour). 



ms 90. -Scheme of the principal symptoms produced hyatximonr 
® in the cortical motor area for the arm. 
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In addition, otlier cranial nerves, e.c;. the 4th, 
Gth, and Gih, may he pressed upon if the tumour is a 
large one. o 



Fig. 91.— Setieine of the principal sspnptoms produced hy a tumour 
pressing on the internal capsule. ‘ 
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Tremors liave also been observed in fcliese cases. 


Tims the main diagnostic points of a tumour in the 


crus cerebri are crossed faraly^' 
sis (i.e: loss of power in the 
face, arm, and leg on the side 
opposite to the tumour, and 
paralysis of ocular muscles, 
and possibly facial muscles, on 
the same side ) , Jiemianwstliesia^ 
and^j^emors. 

"iv.: Tumours in the pons. — 

Tufeours which are situated 
in the pons tend to cause 
symptoms somewhat similar 
to those of the crus, inasmuch 
as they give rise to hemi- 
plegia and hemianeesthesia of 
the opposite side and also to 
a crossed paralysis (Figs. 92 
and 93). In this instance it 
is the facial nerve that usually 
supers on the same side as 
the tumour, but the oculo- 
motor (Brd), the abducens 
(6th), and the auditory (8th) 
may also be affected. It is 
also in a similar manner pos- 
sible for lesions of the pons to 
cause crossed hemiancBsthesia, 
by damaging “ the fibres of 
the trigeminal nerve going to 
the one side, and those for 
the arm, trunk, and leg on the 
opposite side. There may be 
conjugate deviation of the 
eyes away from the side of 
the tumour, or nystagmus may 
be present. Opfiic neuritis is 
often comparatively late' in 



Fig. 92. —Scheme of “crossed” 
paralysis: face affected 
on one side, arm and leg 
on the other. 
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making its appearance. The main points to be relied 
on are J^emiplegid and hemiancestJiesia on the opposite 
side, mth facial pe^ralysis, deafness, and ocular palsies on 
the same side as the tumour. 

Tn the medulla the motor fibres of the two sides 
are so close together that a tumour in their immediate 



Fig. 93.— Diagram to show the mechanism of crossed paralysis. 
The lesion at A paralyses the facial nerve, E, on the one side 
and the fibres for the arm and leg, C, on the other. 

neighbourhood is liable to cause bilateral paralysis, 
though in all probability the loss of power will be more 
marked on one side than on the other. 

In addition to this, there is every likelihood of the 
existence of symptoms due to pressure on the bulbar 
nuclei, such as difficulty in speaking and swallowing, 
and weakness of the tongue. Glycosuria may also be 
found. 
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, 2* Tumours situated in parts of the cerebral 
eoirtex: other than the motor area. i. Tumours of 
tile frontal lobes. — Tumours of the frontal lobesf'wh ether 
iloSiclfof* subcortical, are admittedl/ difficult to diag- 
nose, since they may attain to a large size and yet give 
rise to no localizing symptoms. 

The functions of the frontal lobes are regarded as 
being mainly connected with the intellect, and hence 
mental -disturbance, in conjunction with the absence of 
signs that the tumour is situated elsewhere, is the chief 
condition upon which reliance must be placed. Mental 
disturbances are, however, often caused by tumours 
in other parts of the brain, although Mills, who has 
contributed largely to this important subject, considers 
that the conflict of evidence is more apparent than real, 
and that it would disappear if sufficient care were taken 
to analyse the symptoms and to exclude those which 
are of a more general character and obviously due to 
widespread irrigation from a tumour. Mills believes 
that if every case of disease of the prefrontal lobes (and 
more especially of the left lobe) were carefully analysed, 
some mental symptoms of a special character in con- 
nection with the higher psychic activities would be 
recognized. 

Grainger Stewart has observed that the superficial 
abdominal reflexes are often diminished or lost on the 
opposite side to the tumour, and that there is apt to be 
a fine, rapid, vibratory tremor of the limbs on the same 
side as the growth. 

As the tumour grows, the signs of encroachment on 
the motor areas for the head and eyes, the limbs, or the 
motor centre for speech (Broca’s convolution) may give 
the.^Qlue to its position. 

flii Tumours of the parietal region. — A large number of 
seh^yTfff^!m;^'ge*'3^ lobes, and a dis- 

turbed function of these is the chief efiect of a tumour 
of the region. The ascending parietal gyrus, which was 
formerly considered to be both motor and sensory in 
function, contains a large number of the fibres conveying 
X 
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tactile sensations, and Mills lias pointed out that these 
fibres are arranged, like those of motor functions, in a 
definite order according to the areas which they repre- 
sent. Each sensOTy area, thinks Mills, is probably on a 
level with the corresponding motor area, so that the 
representation of cutaneous sensibility of the face is 
probably situated in the lower third of the postcentral 
convolution, behind the seat of motor representation. 

Muscular, thermal, and stereognostic sensibility are 
all to some degree represented in the cortex of the 
parietal region, and alterations in them all have been 
observed as the result of growths. The signs peculiar 
to a tumour of the parietal region are, therefore, modified 
■ sensdtiohs of touchy pain, temperature, and of form ; but 
to these, others are usually added through the encroach- 
ment of the tumour on the parts around. Thus, if 
it extends forwards, there will be motor synaptoms ; if 
backwards, the functions of the "angular gyrus and 
occipital lobe wiiriae impaired ; while if the disease 
spreads beneath the cortex, it may affect the motor fibres 
as they pass through the corona radiata. Convulsions 
associated with tumours of the parietal lobes are usually 
preceded by sensory warnings. 

When the tumour encroaches on the angular gyrus 
there may be a concentric contraction of both fields 
of vision, but greatest on the side opposite the tumour 
(crossed amblyopia). Visual a^phasia ^ (word-blindness) 
may' result from tumours of this region when they are 
situated on the left side. Fits beginning with visual 
warnings may also be associated with tumours of the 
occipital region. 

: iii,. Tumours of the occipital lobes. — ^Fits beginning with 
visual warnings may 'lie the early signs of tumours of the 
occipital region of the cortex. If the tumour is in the 
cuneate lobe there will be hemianopia, i.e. loss of half- 
vision in the corresponding parts of the two fields (homo- 
nymous or simple hemianopia) ; but the value of this 
symptom is, of course, frequently lost through the general 
impairment of vision from optic neuritis. Occasionally 
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only a quadrant of the usual field is lost (quadrantic 
hemianopia). If tlie angular gyrus is injured on the 
left 'side there may be word-blindness with diminished 
fields of vision, as mentioned in the previous paragraph. 

' * iy. Tumors of the tempqro-sphenoidal lohes. — Tumours 
of the temporo-sphenoidal lobes may cause deafness on 
the opposite side, and, if situated on the left side, there 
may also be sensory aphasia (word-deafness). Auditory 
warnings may occur before a fit, or hallucinations of 
hearing may be present. Extension of the tumours 
inwards may cause pressure on the motor and sensory 
fibres for the opposite limbs. 

v.' Tumours of the uncinate gyrus. — Tumours of the 
anterior part ol The temporo-sphenoidal lobe arc some- 
times accompanied by the “ drearny states ” first de- 
scribed by Hughlings Jackson. 

Sensations of smell may also accompany tumours 
in this region — a fact which supports the view that the 
cortical area concerned with olfactory sensations is that 
of tlie uncinate gyrus or its immediate neighbourhood. 

One such case which the author had an opportunity of 
observing was that of a young man under the care of 
Sir James Kingston Fowler * at the Middlesex Hospital. 
Along with general signs of cerebral abscess there were 
frequent attacks of epileptic vertigo, which were pre- 
ceded by a sense of an unpleasant smell. After death 
a large abscess was found in the fore part of the temporo- 
sphenoidal lobe. 

Another important fact connected with this case was 
the excessive hunger and thirst from which the patient 
suffered, a condition which is occasionally found in 
connection with injuries and diseases of various parts 
of the brain, but more especially, it would appear, when 
the lesion is in the locality of the temporo-sphenoidal 
lobe, a point which has been brought out hy Stephen 
Paget t from a survey of 14 cases of the kind which he 
collected. 

* See “Post-mortem Eecords of tlie Middlesex Hospital,” 1895. 
t Trans, oj the Clin. Soc. of London^ 1897. 
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Thus sensations of smell, together with dreamy 
mental^ states , and perhaps voracious hunger and thirst, 
are the signs which suggest that a tumour is situated in 
the neighbourhood of the uncinate convolution. 

3. Tumours of the optic thalamus. — ^It is often 
very diiSffoafc“T6'T6cat6' iJuinouts of the optic thalamus. 
Most of the symptoms are due to pressure on the 
internal capsule, and therefore consist of hemiplegia, 
hemiansesthesia, and hemianopia. Loss of control oyer 
the' "emotional movements, the early appearance of 
hemiansesthesia and athetoid movements, are some of 
the, 'Signs that are most likely to occur. 

4. Tumours of the corpora quadrigemlna. — 
In ‘ tumours " of ' this region there is generally well- 
marked paralysis of the eye muscles, probably partly 
produced by pressure on the nuclei of the 3rd nerves. 
The reaction of the pupils both to light and to 
accommodation is often impaired, and nystagnaus may 
occasionally be observed. There is also difficulty in 
maintaining the equilibrium and a tendency to fall 
in one direction. 

5. > Tumours of the corpus callosum. — ^It is 

bttf^ seldom" that a growth begmmng in*Yhe corpus 
callosum can be localized with any degree of certainty. 
As a rule, the general symptoms develop slowly, and 
no localizing signs occur until the tumour has invaded 
one or other hemisphere sufficiently far to injure the 
nibtor fibres. In some cases mental changes have been 
obse^yed, suggesting a lesion of the frontal lobes. 

f 6. ITumours at the base of the brain. — Tumours 
at\he ®s'e‘ of the' brain 'are generally accompanied by 
early signs of palsy of cranial nerves, the situation of 
which is depicted in Plate 18. 

L- In tumours of the ^ituita^Jod;^ the optic chiasma 
is very apt to sufier, ancTTif ifTe compressed at its 
centre a double temporal hemianopia will ensue, followed 
by more complete loss of vision as the pressure extends 
to the 'fibres which constitute the temporal portions of 
the optic nerves (see Fig. 17, p. 81). These symptoms 




PLATE 18.— The cranial nerves at the base of the brain 

{From a painting hy Sir Charles Bell at the Middlesex Hospital 
Medical School) 
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are often the first complained of by patients sufiering 
from acromegaly, tlie cliaracters of wbicli are described 
at p. 3687" ‘ ^ 

Tumours growing in tlie middle fossa generally para- 
lyse tbe ocular and trigeminal nerves, while those of 
the posterior fossa afiect the 6th nerves very early, and 
signs of pressure on the crus, pons,' and cerebellum may 
appear. 

^ Tumours at the angle of the pons and cerebellum. — 

Tuinours 'gTdwing at the angle of the pons and cere- 
bellum are of special interest &om the relative frequency 
of their occurrence and the possibility of their removal. 
Although this region of the brain is not exempt from 
tumours of every kind, the one that is especially prone to 
arise is of a nodulated fibrous appearance, and not in- 
frequently attains the size of a walnut or a pigeon’s egg. 

These growths have been variously described as 
fibro-neuromata and sarcomata, and often appear to 
arise from the sheath of the auditory nerves. Bland- 
Sutton looks upon some of them as psammomata, and 
believes that they have originated from processes of the 
chorionic villi of the fourth ventricle. Sometimes they 
are bilateral. 

These tumours produce localizing symptoms from 
pressure— 

(1) On the cranial nerves in their immediate 

vicinity. 

(2) On the cerebellum. 

(3) On the fons and medulla. 

Reference to Plate 19 will make these three lines 
of pressure clear, 

(1) Pressure on the cranial nerves. — ^The nerves most 
likely to suffer are the 5th, 6th, 7th, and 8th, and, as the 
tumour generally arises in close apposition to the auditory 
nerve, deqfriess is often one of the earliest symptoms. 

The is generally compressed at the same 

time, but it is apparently more capable of resisting pres- 
sure than the auditory nerve, so that the facial muscles 
often suffer to a surprisingly slight extent. 
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Tlie %th nerve is afiected early through, displacement 
of the parts, and weakness of the external rectus with 
its corresponding gymptoms results. 

The 5th nerve becomes compressed as the tumour 
extends forward, and, in consequence, pain is complained 
of over some part of the area of its distribution. 

(2) Pressure on the cerebellum. — As the tumour 
presses backwards on to one of the lateral lobes of 
the cerebellum it gives rise to all the symptoms of a 
tumour primarily situated in that position, viz. : nystag- 
mus, ataxy, lurching in one or other direction, weakness 
from loss of muscle tone of the arm and leg on the 
same side, and frequent attacks of giddiness — symptoms 
which are also discussed under the heading of Cere- 
bellar Tumours. 

(3) Pressure on the pons and medulla, — The pons and 
medulla are often greatly displaced towards the opposite 
side — a point which is well shown in the accompanying 
illustration (Plate 19). 

The displacement tends to cause a weakness of the 
arm and leg of ordinary hemiplegic character on the 
opposite side, since the motor fibres to the limbs are com- 
pressed a little above the point at which they decussate. 
The face on the opposite side to the tumour will seldom 
be afiected (the probability of some facial paralysis 
on the same side as the tumour has already been men- 
tibhed), since the fibres to the nucleus of the 7th nerve 
have already crossed and are usually beyond reach of 
the tumour. Considering the degree of displacement 
that often occurs, one would expect the efiects to be 
very great, but they are, in fact, often but slight, 
for, the growth being slow, the fibres are so gradu- 
ally compressed that they are able to adjust them- 
selves to the altered conditions with very little loss of 
function. 

In the case illustrated there was no definite hemi- 
plegia on the side opposite to the tumour, and it afiords 
an excellent example of the power of preservation of 
function which nerve fibres possess when the pressure on 



PLATE 19.~Tumour situated at the angle of the pous and 
cerebellum. 
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them is only very slowly increased. The rnaia points 
to be borne in mind for localizing tumours in tliis 
situation are — , 

{a) Pressure on the auditory (chiefly), facial, abdu- 
cens“ (6th), and trigeminal (5th) nerves on the same 
side as the tumour. 

(6) Symptoms of disease of the lateral lobe of the 
cerehellum^ also on the same side, 

(c) Weakness of arm and leg with increased deep 
reflexes s.nd extensor type of plantar reflex on the opposite 
side. 

Since these tumours usually press upon three different 
sets of structures, namely, cranial nerves, cerebellum, 
pons and medulla, it is obvious that difficulty must 
sometimes be experienced in deciding which of the three 
parts is the primary site of the growth. In other words, 
is the growth situated in the angle between the pons and 
cerebellum, in the cerebellum, or in the pons ? 

Early signs of implication of the cranial nerves — 
as, for instance, when deafness, along with weakness 
of the facial muscles and noises in the ear, makes its 
appearance slowly and gradually, before anything else 
is noticed — are strong evidence that the tumour is in 
the ppntine;cerebeUan Incases of primary inte- 

cerebellar gro^h, these cranial nerves, with the excep- 
tion of the 6th, would not be likely to suffer till other 
symptoms were well developed. Grainger Stewart and 
Gordon Holmes have observed that, in the vertigo 
accompanying tumour of the lateral lobe of the cerebel- 
lum, the direction in which the patient feels himself 
to be rotating is away from the side of the lesion ; while 
in cases of extracerebellar tumour the sensation of 
turning is towards the side of the lesion.* The chief 
eiffects of tumours of the pons have already been con- 
sidered, and the prominence"" of “ crossed paralysis,” 
conjugate deviation of the eyes, and paresis (sometimes 
bilateral) will generally serve to distinguish pontine 
tumouxs from those now under consideration. 

* Srain^ Part cviii. 
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: 7./Tiimoiirs of the eerel^^Tqpga^ — In tumours of 
tha^tiereBMlum^ tfi general symptoms of an intracranial 
growth are, as a 5 fule, exceptionally well marked. 

Oftic neuritis is more constantly met with in associa- 
tion wifh these tumours than with those of any other 
part of the brain. It comes on early, and the inflam- 
matory process is apt to be more advanced in the eye 
of the same side as the growth. Headache usually 
very intense, and often referred to one or other side of 
the occipital region ; there may also be rigidity of the 
neck muscles. a^iid vomiting are hkewise generally 

prominent symptoms and appear at an early date. 

The, .influence of each half of the cere|g gj ^j^ is 
chiefly exerted on the same side of t]ie.!^^^]]^on- 
tradistinctioh to that of the . c er ^mp, where each 
half mainly governs the opposite side* tirmours and 
other diseases of the cerebellum therefore tend to pro- 
duce symptoms on the same side of the body as the 
lesion. 

The signs of a cerebellar tumour may be divided into 
two groups, 'according as they depend directly upon the 
disordered function of the cerebellum, or indirectly upon 
pressure on neighbouring parts. 

Qd^irect effects of cerebellar lesions. Motor symptoms . — 
Th^e are generally weakness and wdiii of tone in the 
limbs on the sapae side 'as*T;he tumoiif. This loss of 
power"' often slight, on the same side as the lesion, and 
due directly to deficiency of cerebellar function, must 
not be confused with paresis on the opposite- side, which 
may arise from the eflects of pressure on the medulla or 
pons. 

Incoordination, usually more prominent on the 
side of the lesion, is especially marked in the lower 
limbs, but is not usually increased when the eyes are 
closed. One efiect of incoordination of the upper limbs 
which is sometimes seen is an inability to pronate and 
supinate the forearm rapidly. 

The cjait IB of a reeling character, and the legs are 
kept wide apart ; there is also a tendency to turn and 
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fall to one side, usually, tLougli not always, towards 
the side of the tumour. 

Compensatory attitudes are sometimes assumed in 
atternpidhg to neutralize the tendency to incline to- 
wards the diseased side; These are often excessive, 
and cause the patient to incline unduly towards the 
sound side. 

Tremors are often present. 

Tonic spasms, causing opisthotonos and rigidity 
of the whole body, have sometimes been noted, but they 
are uncommon. Occasionally there are attacks of jerky 
movements, which in one case that the author had an 
opportunity of observing began in one arm and then 
■spread to the opposite limb. Unless care be taken to . 
inquire closely into the character of such attacks, a \ 
patient’s description of the condition may suggest some i 
similarity to a Jacksonian fit. 

Position of head, — It has been shown that in a 
certain number of cases the head is tilted so that the ear 
approximates to the shoulder on the side opposite the 
lesion, while the face is turned up to the side of the 
lesion. 

Forced movements, in which the patient rotates round 
the long axis of his body, sometimes occur. 

Ojmlq/r movements , — Nystagmus^ is very frequently 
present. Sometimes it is lateral, and brought out by 
fixing the eyes to one or other side ; at other times it is 
associated with all the movements of the eyeball, and it 
may be of a rotary kind. The movements are often 
of difierent character, according to whether the eyes 
are turned to the right or left, being short and sharp 
in the one instance, and longer and slower in the 
other. In such cases the more deliberate movements 
generally occur on the same side as the tumour. 

Shm deviation, where one eye is turned downwards 
and inwards and the other upwards and outwards, is 
sometimes observed. . In a case of cerebellar abscess 
recently under the care of the author, both eyes were 
turned downwards and inwards. 
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Weakness of the external rectus, which is so frequent 
in cerebellar disease, is due to pressure on the 6th nerve, 
and reference is made to this in connection with the 
indirect results of these tumours {see below). 

Vertigo is generally a prominent symptom and occurs 
in paroxysms. 

Reflexes . — The knee-jerks vary in different cases ; 
if they are unequal, the more active, according to experi- 
mental results, is likely to be on the side of the lesion 
(Eisien Eussell). 

In tumours of the middle lobe there may be retraction 
of, thTe Fead, arching of the back, and extension of the 
legs (cerebellar attitude of Hughlings Jackson), which 
position may be further intensified by the occurrence 
of tetanus-like seiwes. There is generally a tendency 
to fall backwards. 

(^Indirect eJffects. — Of the symptoms produced^ by 
presSre on the parts around, the most frequent is a 
paralysis of the 6th nerve on the same side as the lesion, 
which leads to weakness of the external rectus and 
subsequently to a tendency for the eyes to deviate from 
the affected side. Other cranial nerves, such as the 
auditory, facial, and trigeminal, may be injured, though, 
as a rule, much less severely in cerebellar tumours 
than in those which arise at the angle of the cerebellum 
and pons. 

Pressure on the pons may cause crossed paralysis, i.e. 
hemiplegic symptoms on the opposite side of the body, 
with ocular paralysis on the same side ; while pressure 
on the medulla may produce pharyngeal and laryngeal 
symptoms. Attacks of dyspnoea are also apt to occur 
from pressure bn the medulla, and may be a cause of 
sudden ^ death. 

"V^en the tumour grows slowly it may cause hydl^o- 
cephaius, the symptoms of which may mask those pro- 
duced directly by the primary disease. 

Dmgnosis of intraersuod^ tumoums. — The diag- 
""nosis orintf acranial tumour is maiJe from the general 
signs of a growth, aided by the local ones if,, present.^ 
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Mistakes are most likely to arise wlien keadaclie and 
vomiting and perhaps optic neuritis are present from 
other causes, such as BriqkCs diseaee, severe ancemia, 
and chronic lead poisoning. Where the symptoms are 
very obscure a case may even for a time be regarded 
as functional. 

Having decided that an intracranial tumour is 
present, it is necessary to try (1 ) to locate its position, 
(2) to infer its probable structure, and (3) to decide 
whether any attempt shall be made to remove it. 

Prognosis and ,treatp:)LenJ(;. — The prognosis must 
depend . upon the conclusions that are arrived at con- 
cerning (i) the nature of the tumour, (2) the probability 
of its removal by medical or operative measures, and (3) 
the possibility of the occurrence of spontaneous retro- 
gression. A benign tumour is, other things being equal, 
obviously more hopeful than one that is malignant, and 
should the latter be a secondary deposit the outlook 
will in most cases naturally be ho]3eless. It is in syphilitic 
growths that most is to be expected from medicinal 
measures, and when there is the least chance of the 
disease being of this nature a thorough course of 
treatment should be given. Tuberculous deposits often 
show a tendency to retrogress under the influence of 
cod-liver oil, iron, good food, and fresh air. 

With these exceptions no reliance can be placed 
on drugs, and, if no benefit be obtained from a thorough 
biit brief trial of treatment, the desirability of an 
attempt to remove the tumour must be seriously con- 
sidered. The decision must depend chiefly on the 
position and apparent accessibility of the growth and 
on the probable eflects of its attempted removal. 

Tumours of the frontal, parietal, occipital, and 
temppro-sphenqidal cortex can all be reached, as also 
can those of the cerebellum and cerebello-pontine angle. 

While the danger from an operation is in all cases 
considerable, it difiers according to the position of the 
tumour, being less when the growth is situated in the' 
mid- and fore-part of the brain, and greater when it is in 
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the region of the cerebellum. Thus, although a tumour 
of the lateral recess (cerebello-pontine angle) may he 
easily shelled ou^ of its bed, the shock produced in 
reaching it is great enough to make the mortality a very 
high one. 

■^ere , removal of the tumour, owing to its size, 
nature, or position, cannot be accomplished, an en- 
deavour should be made to relieve the symptoms and 
prolong life by the operation of decompression^ i,e. by 
removal of a large piece of bone and (usually) incision 
of the dura mater. By this means the intracranial 
pressure is lowered, the beneficial result of which is 
especially seen in the consequent tendency of the optic 
neuritis to subside, a matter of the greatest import- 
ance in those cases where the growth of the tumour 
eventually becomes stationary. Apart, therefore, from 
other considerations, the operation of decompression is 
a valuable means of preserving the sight. Care must be 
taken not to allow the changes in the retina to proceed 
too Jar before something is done, and, during the period 
that .medicinal treatment is being carried out, careful 
observations must frequently be made on the condition 
of the optic discs and on the fields of vision, for any 
rapid contraption of the latter indicates the necessity 
of relieving the pressure without further delay. 

The smaller degree of shock which' follows the opera- 
tion of decompression makes it a far less dangerous 
procedure than that of removal or attempted removal 
of the tumour, and, considering the high mortality and 
the disappointing results that follow the latter operation, 
it is well to be content with decompression unless the 
circumstances are unusually favourable to the total 
removal of the growth. 



CHAPTER XXXVIII 

DISEASES OF THE PITUITARY BODY 

The pituitary gland is situated in tlic sella turcica 
of the sphenoid bone, and consists of an anterior and 
a posterior lobe. (Pig. 94.) 



Fig. 94.— Base of Tarain showing position of pituitary hocjy 
just 'behind the optic commissure. 

The anterior lobe arises as an outgrowth of the 
pharynx, and is composed of glandular tissue which 
bears considerable similarity in structure to that of the 

36d 
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thyroid body. The posterior lobe arises from the mid- 
brain, to which it remains attached by a stalk known 
as the infundibnlifm, and is composed chiefly of loosely 
arranged netiroglial tissue, together with pigmented cells 
and blood-vessels. Between these two lobes there is a 
layer known as the pars intermedia, the structure of 
which is partly glandular and partly vascular. 

The secretion of the posterior lobe exerts an influ- 
ence to some extent similar to that of the secretion 
of the suprarenal body, inasmuch as it causes a rise of 
blood-pressure, but its chief function seems to be con- 
cerned with carbohydrate metabolism. Over-activity of 
this lobe is apt to be associated with glycosuria, while 
diminished secretion is accompanied by a tolerance of 
carbohydrates and a consequent tendency to obesity: 

Cushing’s experiments on adult dogs show that when 
the pituitary gland is removed, with the exception of 
a fragment of the anterior lobe, the resulting changes 
are adiposity, increased toleration of sugar, subnormal 
temperature, and reversive sexual changes, while in 
puppies retarded skeletal growth, psychic disorder, and 
sexual infantilism occur. 

Cases are met with clinically in which symptoms 
similar to these are present. They are generally classed 
under the headings of Frblich’s disease, or dystrophia 
adiposo-genitalis (Fig. 95), and are characterized by 
adiposity with skeletal and sexual infantilism. In such 
instances it may usually be inferred that the posterior 
lobe of the pituitary body is at fault, but when making 
that diagnosis it must not be forgotten that abnor- 
malities of the suprarenal and the sexual glands, with 
which the function of the pituitary is closely correlated, 
may also be partly responsible for the condition. 

The anterior lobe of the pituitary body is closely 
concerned with skeletal growth, and when its function 
is disturbed on the side of excessive secretion (hyper- 
pituitarism) an overgrowth of the skeletal structures 
takes place which, according to circumstances, results 
in the production of giantism or of acromegaly. 
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If the disease occurs while the subject is still young 
and before ossification of the epiphyses has taken place, 



- - agcu 
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the result is^ giantism, while in older people the growth 
takes place in other directions, with the resulting disease 
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known as acromegaly. There is thus a possibility of 
the symptoms beginning with those of giantism while 
the bones are capable of growing longer, and ending 
with those of acromegaly when age has rendered an 
increase in length no longer possible. 

The classification of cases of pituitary disease into 
states of over-activity (hyperpituitarism) and under- 
activity (hypopituitarism) must not be taken too rigidly, 
for Cushing has shown that it is common to find a 
phase of over-secretion followed later by one in which 
secretion is diminished, and in such a case symptoms 
of the later stage of deficiency may be added to those 
of the earlier one of over-activity. Hence Cushing 
considers that in the majority of cases the term 
‘‘ dyspituitarism ’’ is the more appropriate, and he 
suggests a classification as follows * 

1. Cases in which symptoms of hyperpituitarism 

predominate, producing either giantism or 
acromegaly, according to the age at which 
the patient is affected. 

2. Cases in which the symptoms of hypopitui- 

tarism predominate, with the consequent 
presence of adiposity and sexual infantilism. 

3. Cases in which the symptoms exhibit features 

of both states. 

Acromegaly 

Acromegaly was first fully described by Pierre 
Marie, who associated the condition with enlargement of 
the pituitary gland. Subsequent observations showed 
that enlargement does not always occur, and for a time 
there was considerable doubt as to the relationship of 
the gland to the sjonptoms, until it became recognized 
that abnormalities in the quantity and probably also 
in the quality of the secretion can occur without enlarge- 
ment of the gland necessarily taking place. 

Symptoms and morbid anatomy* — ^The symp- 
toms of acromegaly may be divided into two groups : 
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(1) those directly due to enlargement of the gland, 

(2) those due to changes in general metabolism. 

One of the most important local results of an enlarged 
pituitary body is a disturbance of vision, generally 
attributed to pressure on the optic chiasma. The most 
striking form which this disturbance takes is the de- 
velopment of bitemporal hemianopia, followed later 
by extension of the blindness into the nasal fields ; and 
it is interesting to note that in these cases perimetric 
observations show further differentiation in that a piece 
of the field in the upper and outer part of the temporal 
half is generally obliterated before the rest. 

The explanation usually given for this sequence 
of events is an anatomical one, which depends upon 
the arrangement of the optic fibres at the chiasma. 
Eeference to Eig. 17 (p. 81) shows that the fibres 
from the inner half of the retina which correspond to 
the temporal field of vision decussate with their fellows 
of the opposite side, while those from the outer part 
of the retina which correspond to the nasal fields of 
vision pass backwards’; from the outer side of the retina 
without crossing. Thus any pressure on the centre of 
the chiasma such as might be expected to be exerted 
by an enlarging pituitary gland would first of all tend 
to press upon the crossing fibres and produce bitemporal 
hemianopia, while later on it would interfere with the 
outer fibres and so affect the nasal fields. On the other 
hand, when the pressure was unequal from the beginning, 
the failure of the fields would not show any definite 
division into temporal and nasal halves. The difficulty 
of accepting this explanation in its entirety lies in the 
fact that the size of the whole chiasma is so small that 
it is not easy to see how pressure can be limited to the 
crossing fibres for any length of time. It may be that, 
given equal pressure on all the fibres, the function of some 
fails before that of others. There are examples of this in 
other nervous structures, such as, for instance, in the case 
of the recurrent laryngeal nerve as described at p. 107. 
However this may be^ a temporal hemianopia, followed 
Y 
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later by pallor of tbe discs, is a very suggestive symptom 
of pituitary pressure, and, in the absence of any indica- 
tion to the contrary, it should, at any rate provisionally, 
generally be regarded in this Light. 

This sequence of events as regards loss of vision is, 
however, by no means constant, for it frequently happens 
that both visual fields contract without any preliminary 
discrimination for the temporal half being observed, 
though it is not often that both eyes are equally affected 
until, at any rate, the later stages in the disease have 
been reached. In some instances, homonymous hemi- 
anopia may be the first change, and in others a central 
scotoma expanding into the temporal field may be a 
notable feature of the failing sight. Failure of vision 
for colours has been observed to occur before that for 
form, and according to Cushing this order of events is 
the rule. 

Herbert Fisher considers that the visual symptoms 
in many cases are best explained by the occurrence of 
traction on the visual pathways, as the tumour extends 
upwards behind the chiasma and between the optic tracts 
in the interpeduncular space. He thinks that a tumour 
which is fairly symmetrical in outline might stretch the 
decussating fibres in the chiasma without dragging on 
the direct fibres, and so cause a bitemporal hemianopia; 
On the same hypothesis can be explained the cases of 
expanding scotoma, and hemiachromatopsia can also 
be more easily accounted for than on the assumption 
of the direct-pressure causation. There is evidence, 
moreover, to show that the loss of function of vision is 
often in advance of the apparent structural changes ; 
and from the recovery of vision which has resulted 
from relief of pressure, Cushing concludes that “it 
is safe to say that the amblyopia associated with a 
primary atrophy more often represents a physiological 
block to light impulses than an actual destruction of 
the nerves.” 

Headache in pituitary tumours is due to rise of 
intracranial pressure; It is, however, important to note 
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that the headache is not necessarily relieved by the 
ordinary decompression operation, because the gland 
is closed in by dura mater in such a way as to form a 
local sac, which must itself be tapped if adequate relief 
is to be obtained. Mucous discharge into the pharynx 
may occur as the result of changes in the neighbouring 
sphenoidal sinuses. Enlargement and alteration in shape 
of the sella turcica often occurs, and when, as frequently 
happens, it can be detected by means of the X-rays, 
it becomes a fact of great diagnostic importance. . 

The changes due to alteration in general metabolism 
show themselves chiefly in overgrowth of the skeletal 
tissues. 

In the head (Fig. 96), enlargement of the upper and 
lower jaws is among the most prominent characteristics, 
and the face assumes a heavy and elongated aspect. 
At the same time the features become broadened and 
coarsened owing to changes in the soft tissues and car- 
tilages. The bony sinuses become dilated, thus causing 
undue prominence of the cheeks and of the orbits, and 
giving a peculiar, massive expression to the countenance. 
The nose becomes thickened, chiefly due to the increase 
in thickness of its cartilage, and the cartilages of the 
ear are often subject to changes of a similar character. 
A change in the bones which almost invariably takes 
place sooner or later is curvature of the spine (Fig. 97), 
and indeed this symptom ranks among those which are 
most typical of the disease. The vertebrse enlarge and 
form an antero-posterior as well as a lateral curve. 
Of the two, the antero-posterior curve is usually the 
greater, and causes the rounded shoulders and the 
hanging head — which can only with difficulty be held 
up straight. The bones of the thorax are also altered. 
The hands and feet are early and greatly enlarged, 
and it was from this fact that Marie called the con- 
dition acromegaly. 

The changes are not by any means limited to the 
bones ; the subcutaneous tissue becomes infiltrated in 
a manner somewhat similar to the infiltration which 
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occurs in myxccdema, witl. the result that the parts 
heconae swollen and pufiy. In the face this swemng 
and puffiness add to the coarsening of the features, which 



Fig. 96.— A typical case of acromegaly. 


are already broadened by the changes in the bones and 
cartilages. This puffiness is very noticeable in the lips, 
and more especially in the lower lip, which assumes a 
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fcliickened, pouting, overhanging appearance. The tongue 
is increased in size and becomes too large to fit comfort- 
ably in the mouth. The hands are kroadened, with the 



Fig. 97.— Side view of same patient as in Fig. 96, showing 
the curvature of the spine. 


ends of the fingers blunted, and have been compared in 
their shape to a spade or a battledore. The feet under- 
go chti^ges of a similar nature. 
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Alterations in. the size of the thyroid have frequently 
been noted, and as a general rule the change is in the 
direction of diminiition. An area of dullness over the 
upper portion of the sternum has sometimes been ob- 
served, and has been attributed to an increase in the 
size of the thymus gland, while the' occasional presence 
of sugar in the urine is suggestive of a disturbance of 
the secreting properties of the pancreas. 

Transient symptoms of acromegaly have been 
occasionally observed to occur during pregnancy, due 
presumably to changes in the pituitary gland analogous 
to those which sometimes occur in the thyroid during 
this state. 

, Treatment. — ^Medicinal treatment is practically 
limited to the use of preparations of the thyroid or 
pituitary gland. 

The benefit obtained from pituitary extracts is, how- 
ever, somewhat doubtful ; they are not easy to prepare 
and standardize, and moreover they are only indicated 
when there is reason to believe the secretion of the 
gland is diminished. 

Thyroid preparations, on the other hand, undoubtedly 
do good in some cases, both by improving the sight and 
by checking the progress of the more general symptoms 
of the disease. 

The explanation of the beneficial action of thyroid 
is to be found in the close relationship that exists 
between the functions of this gland and those of the 
pituitary body. 

It has been shown experimentally that the removal 
o:^ the thyroid in animals may be followed by an enlarge- 
nient of the pituitary gland and a modification of its 
secretion, and a similar tendency to enlargement has 
been observed chnically in cretinism and in other in- 
stances of th;^oid deficiency. If, then, insufficiency of 
thyroid secretion is accompanied by some compensatory 
process on the part of the pituitary body, as appears 
to be the case, it seems permissible to assume that, in 
certain circumstances, administration of thyroid may 
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diminisli the pituitary functions and lead to a decrease 
in the size of the gland. 

However this may be, there remans the clinical fact 
that patients do frequently show some improvement 
after taking thyroid, especially with regard to their 
sight, and in the present state of knowledge this method 
is probably as rational a mode of procedure as can be 
adopted. Schweinitz thinks the value of the thyroid is 
enhanced when given in association with mercurial 
inunctions. 

Exposure to X-rays has been recommended as a 
means of causing pituitary tumours to shrink, and 
beneficial results are said to have occurred. Presumably 
the action would be similar to that which the rays 
exert on enlarged th 3 roid glands. 

When the local pressure symptoms are great, the 
question of the possibility of obtaining relief from a 
surgical operation has to be considered. The possi- 
bilities in this respect comprise: (1) relief of symptoms 
by a local decompressive operation to relieve the tension 
in the sella turcica ; (2) drainage of a cyst should one 
be found to be present ; (3) partial removal of an 

adenomatous or malignant growth. 

Any operation on the pituitary gland is necessarily 
one of difficulty and severity, and for the various routes 
and methods of procedure the reader is recommended 
to refer to Cushing’s work on the subject.* 

^ “ The Pituitary Body and its Disorders.” 



CHAPTER XXXIX 

PROGRESSIVE LENTICULAR DEGENERATION 

An unconimon disease under the title of “ progressive 
lenticular degeneration,” which occurs in young people 
and tends to run in families, has been described by 
Kinnier Wilson.* 

Symptoms. — ^Among the principal symptoms are 
tremors, muscular rigidity, difficulty and pain in swal- 
lowing, spasmodic contractions and contractures. The 
patients are emotional, and mental symptoms may be 
present ; the reflexes in uncomplicated cases are normal, 
but they may be modified if the pyramidal tracts are 
secondarily affected. 

Morbid anatomy* — Bilateral degeneration of the 
lenticular nucleus, especially of that part known as 
the putamen, is the principal lesion met with in the 
brain, while, of the other organs, cirrhosis of the liver 
which does not cause any symptoms during life, and 
is not of syphilitic or alcoholic type, is constantly 
present, and is regarded by Wilson as being the probable 
primary factor of the disease. 

Prognosis and treatment. — The disease is pro- 
gressive, but uncertain in its duration. An average 
length of time for chronic cases is given as four years, 
but in some instances a fatal termination has occurred 
in a few months. The disease does not react to any 
known form of treatment. 

* Brain, vol. xxxiv., and Pt. iv., 1912 . 
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CHAPTEE XL 

CEREBRAL HEMORRHAGE ; CEREBRAL 
THROMBOSIS ; CEREBRAL EMBOLISM 

Arterial supply of the brain. — The blood supply 
of the brain is derived from the internal carotid and 
vertebral arteries. On reaching the base of the brain 
each internal carotid divides into two branches, which 
are known as the anterior and middle cerebral arteries. 
The anterior cerebral arteries run forward and, passing 
over the genu of the corpus callosum, continue their 
course in the median fissure to supply the anterior 
part of the frontal lobes and the inner surface of the 
hemispheres as far back as the parieto-occipital fissure. 
The two anterior cerebral arteries are united, soon after 
their origin at the base of the brain, by a branch that is 
known as the anterior communicating artery. The 
other branch of the internal carotid, namely, the nuddle 
cerebral artery, runs along the Sylvian fissure until it 
reaches the island of Eei], where it divides into terminal 
branches which supply the outer surface of the hemi- 
^ sphere. The middle cerebral arteries are responsible 
for the blood supply of the whole of the outer surface 
of the cerebral cortex, with, the exception of two narrow 
strips, one on the anterior border of the frontal lobe 
and another at the lower border of the temp or o- sphenoidal 
and occipital lobes. {See Fig. 98,) 

As the middle cerebral artery runs across the base 
of , the &aln it gives ofi the lenticulo-optio and lenticulo- 
, striata, branches to the corpus striatum, which branches, 
owing do the poorness of their anastomosis, axe known 
’ 377 



378 DISEASES OF THE NERVOUS SYSTEM 

as ;' end arteries.” TKe lenticnlo-striate branch runs 
along the outer side of the lenticular nucleus and sup- 
phes the region the internal capsule. It is notorious 
for its liability to rupture, for which reason it has been 
called the artery of cerebral hcemorrhage. 

Another result of the poorness of anastomosis of the 
central arteries is that any embolic or thrombotic affec- 
tion of them is likely to be followed by permanent soften- 
ing of that part of the brain which they supply. 



Fig. 98. —Area of softening of the cortex due to obliteration of the 
Sylvian artery at its commencement. (Pierre Marie.) 


The two vertebral arteries run along the surface of the 
medulla, and on reaching the pons unite to form the 
basilar artery; but each vertebral just before uniting 
with its fellow of the opposite side gives ofi an important 
branch, the posterior inferior cerebellar artery, which 
runs obliquely backwards round the medulla, to which 
it gives branches, and then passes on to form an im- 
portant source of blood supply of the cerebellum. The 
basilar artery supplies branches to the pons, and after 
giving off the anterior inferior and superior cerebellar 
arteries it breaks up to form the two posterior cerebral 
arteries. The posterior cerebral arteries wind round the 
crus cerebri, and supply the lower parts of the temporal 
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and tlie occipital lobes. Each artery also communicates 
with the internal carotid by the posterior communi- 
cating artery, the circle of Willis being thus established 
at the base of the brain. 

CEEEBEAL H^MOERHAGE 

Etiology. — ^Arterial degeneration and an accompany- 
ing rise of blood-pressure are the main factors cohcerhed 
in the production of cerebral hoemorrhage. 

These two conditions are most often associated with 
chrqnh interstitial nefliritis^ and it is during the course 
of this disease that a large number of cases of haemor- 
rhage occur. 

Naturally, the causes which lead to the final rupture 
of a vessel are often complex and difficult to analyse, 
since they include all those which tend to produce 
arterial degeneration: some of the principal of these 
are qlcoholiG excess^ chronic lead-poisoning^ syphilis^ and 
senile degeneration. 

It is particularly important to remember the tendency 
shown by the blood-pressure to rise during the later 
years of middle life, even when there are present no 
recognizable signs of renal disease ; and no doubt, as Sir 
Clifiord Allbutt has strongly insisted, a more general 
and timely recognition of this fact, combined with suit- 
able treatment, would lead to many attacks of apoplexy 
being averted or postponed. 

The obliterative endarteritis from syphilis more 
often leads to thrombosis than to haemorrhage, as also 
does the degeneration which accompanies very old age. 

The arteries of men break more often than those of 
women,"^ and the period in which most cases occur is 
from 45 to 65 years of age. Sudden exertion may pre- 
cipitate the attack, but in a considerable number of 
instances the artery breaks while the patient is asleep. 
Haemorrhage sometimes takes place into a tumour of 
the brain, and it may also be associated with changes 
in the blood, as in leucocythsemia, pernicious anaemia, 
purpura, septicaemia, and scurvy, but the symptoms 
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produced in tRese latter cases are seldom those of typical 

apoplexy. _ . . v i 

Pathology.-srTlic . arteries in a case oi cerebral 
lisemorrhage generally present tlie usual appearances of 
an advanced stage of arterio-sclerosis. Their walls are 
rigid and brittle, and small aneurysmal dilatations, the 
rupture of one of which is the cause of the hsemor- 
rhage, can frequently be seen with the naked eye or a 

magnifying glass. ^ v x xi. 

The appearance of the blood differs according to the 
length of time which has elapsed since the haemorrhage 
occurred. At first there are all the appearances of 
freshly extra vasated blood, but, after a clot has formed, 
a gradual shrinkage takes place, and the last appearances 
may be those of a scar or a cyst with discoloured walls 
containing some clear or brownish^ fluid. 

SyniptoiDOLS* — Symptoms which depend on de- 
generated vessels and high blood-pressure, such as head- 
ache, giddiness, tingling and numbness of ^ a limb, are 
often complained of by people whose arteries are likely 
to rupture, and sometimes more distinct warnings, such 
as a ptosis, squint, or aphasia of passing duration, are 
met with. Many such signs are probably due to minute 
haemorrhages, the tendency to which may often be seen 
by looking at the retina, but it is also possible that 
they may be produced by arterial spasm, though the 
occurrence of spasm of cerebral arteries is a matter 
about which there is a good deal of difierence of opinion. 

.A hsemorrhage causes symptoms (1)< by the rise 
of intracranial pressure which it producbs, and (2), by 
destroying the function of the nerve fibres in tKd par- 
ticular locality in which it occurs. 

When a haemorrhage is quite small there may be 
symptoms of local injury without any disturbance.,, of 
cdhscioiisness, and it is probably in this way that the 
temporary ptosis and squints sometimes preceding a 
more severe attack are produced. ^ 

On the other hand, consciousness may be considerably 
disturbed without any permanent local efiect. 



PLATE 20.— Section of brain showing the 
anatomy of the internal capsule. 

A, Caudate nucleus ; b, lenticular nucleus ; 
c, internal capsule j d', optic thalamus. 
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CJassiflcation p| — ^It is convenient to classify 

the symptoms into^: 

(1) . Qeneml — common to all haemorrhages of a 
• ' " certain size, irrespective of their situation. 

(2) Jjpcal — depending on the position of the 

haemorrhage. 

^ij' The chief general _ syjaptp|ici§ are: loss of con- 
sciousness, varying in degree from confusion to coma ; 
stertorous hreatfiing, which may be of the Cheyne-Stokes 
fyp® ; pulse, subnormal temperature, and loss 

of power over the sphincters (this last depends on the 
depth of unconsciousness). 

(2), The local symptoms necessarily vary with the 
position of the haemorrhage, which may be anywhere 
in the brain, but the cerebral vessels which most often 
break are the branches of the lenticulo- striate artery, 
which come ofi directly from the middle cerebral and 
pierce the base of the brain to supply the neighbourhood 
of the lenticular nucleus. These vessels are in close 
proximity to the motor fibres as they pass through the 
internal capsule, and an efiusion of blood of any size 
in this neighbourhood nearly always causes loss' of 
power on the opposite side of the body. (Plate 20.) 

The haemorrhage is usually large enough also to cause 
loss of consciousness, and hence, in the greater number 
of cases, the symptoms bear a close resemblance to one 
another; 

As a J>ypical^ example, it is therefore convenient to 
discuss the results of Immorrhage and hemiplegia resulting 
from rupture of the lenticulo- striate artery. 

When the attack takes place in the daytime the 
patient feels giddy and, after perhaps reeling for a few 
steps, sinks in a dazed manner ^tp the ground or on to 
a chair, and quickly loses consciousness. It is usually 
after this condition has existed for some little time that 
he is seen by the physician ; the patient is then completely 
unconscious, breathing stertorously, and has a full, slow, 
bounding pulse and a turgid countenance. Perhaps the 
hea’d and eyes are persistently turned to one or, other side. 
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Diagnosis. — ^An attempt at this stage must first 
be made to determine th-O. cause of the coma, but for a 
time it may be impossible to arrive at any definite 
conclusion. 

The chief conditions besides cerebral haemorrhage 
that suggest themselves in such a case are urmmia, 
diabetes, alcohol, ofium or other narcotic, 'postefilepic 
coma, and concussion. 

In mcBj^ia the attacks may for a time very closely 
resemble those of cerebral haemorrhage, especially if, as 
sometimes happens, the power of movement on the two 
sides .of the body is unequal. Moreover, cerebral haemor- 
rhage is likely to occur in the very people who are also 
liable to uraemia. In some cases, twitchings and con- 
vulsions, together with the history of the previous symp- 
toms, afiord some assistance, but in others the diagnosis 
must for a while remain in doubt. 

Coma due to alcohol often gives rise to difficulty, 
and the danger liesln pronouncing a man to be drunk 
when he has been^ the subject of a haemorrhage while 
drinking. The evidence of drink does not exclude the 
possibility of haemorrhage, and, when there is the least 
doubt, the only safe course is to keep the patient under 
careful observation for a few hours. 

The coma of diabetef generally comes on rather more 
gradually than tliat oi haemorrhage. The dyspnoea is 
that of the “ air hunger ” type, and lacks the deep stertor 
that accompanies haemorrhage, nor is there any sign of 
umlateral paralysis. If a specimen of urine can be ob- 
tained the presence of sugar will make the diagnosis clear. 

The signs of q^ium poisoning closely resemble, in the 
contracted pupils and deep coma, those of haemorrhage 
into the pons. Fortunately there are generally some 
indications in the history which lead to the suspicion 
of poisoning. 

The coma which follows an is sometimes 

very deep, but there is generally a^* account of the 
convulsion . even if the history of a previous liability 
to fits be not obtainable. 
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In concussion, tlie difficulty of deciding whctlier there 
is a meningeal haemorrhage may arise, for it very rarely 
happens that an intracerebral artery ruptures from 
the direct effects of a blow. When a ftieningeal artery 
bleeds, the signs are those of an increasing pressure on 
the brain, possibly accompanied by convulsions. 

In the course of the examination of a case of supposed 
cerebral haemorrhage, careful observation often detects 
signs of one-sided weakness. One cheek puffs out 
loosely, and the arm and leg on the same side when 
raised fall in a heavy, dead fashion, which, in spite of 
the loss of consciousness, obviously differs from that of 
the other side and justifies the conclusion that a one- 
sided cerebral lesion is the cause of the trouble. 

The ground is cleared considerably when this conclu- 
sion can be arrived at, since a one-sided lesion coming 
on suddenly in a man who has up to that time been in 
ordinary health almost certainly indicates a vascular 
lesion, and so the issue is narrowed to hemorrhages 
tJizamhosis, or embolism. 

Embolism must be excluded by the absence of a 
cause^such as valvular disease of the heart, and more- 
over the deep loss of consciousness would at once weigh 
heavily against it ; for although blocking of the middle 
cerebral artery or one of its branches will cause a good 
deal of mental confusion, especially if complicated with 
aphasia, there is nothing in its nature to produce the 
deep coma that accompanies the rapid rise of intracranial 
pressure consequent on the effusion of a quantity of 
blood. 

In the diagnosis between thrombosis and hemorrhage, 
often a most difficult matter, the main points to be 
considered are — 

1,. Loss of consciousness. — The existence of extensive 
paralysis without any definite loss of the senses is highly 
suggestive of thrombosis, for a sudden effusion which 
is large enough to cause hemiplegia is most likely also 
to raise the intracranial pressure sufficiently to cause 
loss of consciousness. Of course, an exception to this 
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general rule may occur when a small heemorrliage takes 
place somewhere exactly in the course of the motor 
fibres. 

2. , Pnset of paralysis . — In the case of hsemorrliage 
the bnset of paralysis is generally sudden and does not 
show signs of extension, for the damage is usually all 
done in a very few minutes. On the other hand, a 
paralysis which progresses in depth and distribution 
over a period of some hours, especially if there is no 
loss of consciousness, is very characteristic of thrombosis 
in which the clot is extending from the original thrombus 
into neighbouring vessels. Before the onset of paralysis 
there may have been numbness, tingling, or a jDassing 
weakness in a limb, signifying that the blood supply was 
very deficient before the occlusion finally occurred. 

3. . The vascular system . — ^The association of an hyper- 
trophied heart with degenerated arteries is in favour 
of haemorrhage. Hi^ arterial tension also disposes to 
haemorrhage, and further evidence may be obtained from 
signs of the existence of chronic interstitial nephritis. 

4. .Age . — ^In the very old, thrombosis is more likely 
to occur than haemorrhage. In the young and in early 
middle life, say under 40, cerebral haemorrhage is rare, 
while*» thrombosis is comparatively frequent from syphi- 
litic endarteritis. 

Treatment during the eai*ly stage. — ^As soon 
as the diagnosis of cerebral haemorrhage has been made 
it is necessary to proceed at once to treat the patient. 

In rare instances, where, the^, patient is seen at the 
is taking place, prgmptwqn.QsecfibiL 
Tm p.ressure on the carotid arteries might be of use ; 
bu£, as a general rule, the time for these measures has 
gone before any opportunity of treating the patient 
arises. ^ The best rnethod then^pf frying to prevent further 
keep the patient at absolute rest, and to 
calni,. down the circulation by relaxation of the bowels 
to ajoioderate degree, such as can be obtained by calomel 
(gr.ii to v) or croton oil (Hi to ii), followed if necessary 
by an enema. ’ 
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The patient’s head, upon which an ice-bag may be 
placed^ should be raised and turned rather to one side, 
in which position the stertor is often d^inished. Por 
the first few hours no food is necessary ; after that a 
Utile .milk may be given. When necessary the urine 
should be drawn off, great care being taken to keep the 
skin clean and dry. 

Prognosis. — The next step which it is usually 
necessary to take is to give an opinion as to the danger 
to life, and in this connection the chief points to observe 
are — . , " 

(1) The depth of the coma, 

(2f) The course of the temperature, 

(3) Whether conjugate deviation of the head 
and eyes is present. 

A d eep loss of consciousness suggests that either the 
' haemofrEage^ is "large or situated in some specially 
injportant part of the brain, as, for instance, the neigh- 
bourhood of the pons or medulla ; in both cases life is 
in danger. Of particularly evil significance is a coma 
which deepens progressively, for it usually indicates that 
the bleeding is still going on, or that the blood is finding 
its way into the lateral ventricles. Generally speaking, 
if there are no distinct signs of returning consciousness 
in twenty-four hours the outlook is bad. On the other 
hand, slight loss of consciousness and signs that the 
corna is beginning to pass ofi are both satisfactory 
indications. 

Immediately after the haemorrhage has taken place 
there is a sudden fall in the tep^p^j^^re to two or three 
degrees below norrnal, which is followed by a rise above 
normal when the preliminary shock has passed ofi. If 
this rise keeps within the limits of one to two degrees 
ahQje.„iiormal the outlook is favourable; but if the 
tjmperat.ure is raised above this for any length of time, 
ajid^shpws signs of being raised still more, it is a sign 
t h at the patient will probably die, 

if it persis&Jis a sign of bad omens 
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Other 'symptoras, such as the state of the pupils 
and the presence of Cheyne-Stokes breathing, may also 
help in making, a prognosis. 

Signs of hemiplegia. — With return of con- 
sciousness the local efiects of the lesion become more 
apparent, and when the haemorrhage is in the region of 
the iuternal capsule there are often sensory as well as 
rnntor symptoms. 

1. Motor symptoms. — There will most likely be loss 
of power of the upper neuron type for voluntary move- 
nients in the face, arm, and leg on the opposite side to 
the lesion. 

Face . — In examining the face there are three sets 
of movements to be considered, viz. : 

[lyVnilateml voluntary movements, i.e. volun- 
tary movements that are habitually made 
on one side of the face, e.g. drawing up 
the corner of the mouth. 

(2) Bilateral voluntary movements, i.e. voluntary 

movements in which both sides of the face 
are habitually put into action at the same 
time, e.g. closing the eyes and wrinkling 
the brow. 

(3) Emotional movements, e.g. those of laughing 

and crying, into which volition only enters 
to a slight degree. 

In hemiplegia these three sets of movements are 
affected in very different degrees. 

The ^unilateral yokntary movements are the most 
highly specialized, and' the path by which impulses for 
their production can pass from the motor cortex to the 
muscles is confined to the direct course of the motor 
fibres. Interruption of these fibres leaves no alternative 
route, hence these particular movements are lost. 

gilateral voluntary movements are less specialized, 
and there is still some communication possible between 
the nuclei of their nerves on the two sides. When, 
therefore, the path from the cortex is interrupted on one 
side, it is still possible to obtain impulses through the 
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communication with the nucleus on the other side, and 
so in hemiplegia the voluntary bilateral movements, 
though often temporarily weakened, ^o not suher to 
such an extent as the unilateral ones. The patient 
is thus enabled to wrinkle the brow, frown, and close 
the eyes, even though he cannot move the corner of 
his mouth. 

Eeference has already been made to the lateral 
deviation of the head and eyes which may take place 
in severe cases (p. 385). 

Emotional movements are still less diminished, and 
the corner of the mouth often moves freely during 
laughing or crying when it cannot be moved by the will. 

The when put out, usually deviates towards 

the paral^^ci side, and on phonation the two halves of 
the" 5 o/^ palate are unequally drawn up. 

The g^m. is generally deeply paralysed, the finer 
movements of the fingers suffering more than the coarser 
ones of the elbow and shoulder. 

The usually less deeply paralysed than the arm, 
and is nearly always the first to show signs of returning 

power. 

’ In. hemiplegia of organic origin, Babinski has shown 
that if_the patient lies on his back with his legs widely 
sepamted andT attempts to assume a sitting position, 
tliY paralysed leg is, in the attempt, lifted higher from 
the floor than The sound hmb — a phenomenon which 
forms one of the distinguishing features between organic 
and functional disease. 

""TChe niovemehts of the trunk are for the most part 
bilateral, and, although slighTSfferences can be detected 
between the respiratory movements of the two sides, 
they are not usually of special clinical importance. 

2. The reflexes. — The tendon reflexes on the paralysed 
side are exaggerated, as is the rule in upper neuron 
lesions, and after a time there is sometimes an increase 
in those of the opposite side also. In the leg the knee- 
jerk and tendo-Achillis jerk are very active, and ankle- 
clonus can usually be obtained. The plantar reflex 
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generally gives a typical extensor response. The super- 
S abdominal reflexes on the paralysed side may be 

^”^\fter return of consciousness, unless there m con- 
siderable impairment of the mental faculties, orgapic 
reflexes, such as those of the bladder and deglutition, 

.hi; « seLor, U ««« "S'otwJtote 

as the fibres for vision from the occipital looes 

also pass oyer the same part of the 

hemianofia is often an restored 

the majority of cases sensation is eventually restor d, 

and the hemianopia also passes oft. 

4. Mental changes.— There is generally some de^ee 
of enfeeblement of the mind after a stroke, ^nd 
is usually safe to predict that the patient will 
the same ability for business that he possessed before 

the occurrence of the haemorrhage. aicmti 

Course oi events.— As time goes on, the signs 

which accompany degeneration 
become more apparent. The tendon 
further increased, and ankle-clonus and the 
response of the plantar reflex become apparent if they 

were not so before. • " j 

There is a tendency for the limbs to become ngid 
and “to develop contractures. At the same time there 
is no obm^us wasting, , except such as may be accounted 
for by disuse, nor can any changes be observed m the 

electrical reactions of the muscles. i, ...j 

“ The onset of rigidity and contractures causes h^nji- 
plegi'c patients to assume a characteristic attitude and 

In the arm the contractures of flexors and adductors 
are Itmnger than those of extensors and abductors, so 
that the arm is drawn in close to the side, pronated, and 
flexed at the elbow, wrist, and fingers, 
extensor spasm generally predominates, so that the 
rigidity prevents the joints from being freely used, and in 
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walking tke whole limb is stijBOiy swung round in the arc 
of a circle from the hip, i.e. circumducted (Plate 21). 

The hypotheses which have been brought forward 
to account for this rigidity and the methods necessary 
to adopt in order to avert it are discussed at p. 37. 

Involuntary movements. — ^Hemiplegic conditions 
are sometimes accompanied by involunWy movements 
known as post-hemiplegic chorea and athetosi.s. Such 
movements appear more prone to occur in lesions 
of , the thalamus and its neighbourhood, but in some 
instances the disease is situated in the cortex. These 
movements are very apt to arise in the hemiplegias 
and diplegias of childhood, but their onset may be 
postponed for a considerable time after the date of the 
original lesion. 

is characterized by tremors 
or irregular movements in the arm or leg of the para- 
lysed side. 

A^he^s is^ is characterized by involuntary move- 
mentswhicii are generally most pronounced in the hand 
or foot, but occasionally the whole limb may take part, 
as also may the face. 

In the hand, the fingers move in a slow manner, 
and are alternately flexed and hyperextended. All the 
fingers do not move equally, but one or more at a time 
are hyperextended in a fashion which it is not possible 
to imitate. In some instances the movements go on 
almost continually, but in others they are often started 
by an attempt to move the limb voluntarily. In 
severe cases the arm may be thrown about in such a 
fashion that it becomes necessary to bind it to’ the 
patient’s side. 

Associated movements are also met with in 
hemiplegics. The paralysed arm is often strongly drawn 
across the chest when the patient yawns or breathes 
d^ply, and the movement of one leg may be accom- 
panied by some movement of the other.* 

* A paper by the Author on the possible explanation of the origin of 
these associated movements will be found in Brain^ Part civ., 1904. 
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'^en all signs of improvement in tlie power of the 
limbs cease, and rigidity makes its appeara,nce, there is 
not much hope pf any further improvement so far as 
recovery" of the functions of the injured neurons is 
c^oncerned. Treatment must, however, on no account 
be abandoned, for by improving the function of fibres 
that remain, and by warding of rigidhy and contrac- 
tures, much can be done to render the limb a useful 
one. If the methods described at p. 37 are per- 
severed with, marked benefit can often be obtained ; 
and it must always be remembered that the dif erence 
between a helpless limb and one that can be used, 
however slightly, is of the greatest importance to the 
patient. 

Pain. — ^In some cases pain in the paralysed limbs is 
a very distressing symptom. It is very, apt, to, occur m 
association with lesions of the thalamus. As explained 
on p. 58, it may be due to over-activity of the thalamus 
rather than to persistent irritation of sensory fibres, 
which is an explanation frequently suggested. 

Hsemorrhage into the pons and crus cerebri. 
— Haemorrhage into the pons is usually fatal within a 
few hours. 

Deep coma, contracted pupils, and hyperpyrexia 
are among the characteristic signs. Convulsions , may 
also occur. There is often paralysis on both sides pf the 
body, since a haemorrhage of any size will injure both 
sets of motor fibres. 

If, however, the haemorrhage is small and situated 
at the upper part of the pons or in the crus cerebri, it 
is possible to get ‘‘ crossed paralysis,” i.e. of the face on 
one side and of the arm and leg on the other, owing to 
the fibres of this nerve crossing at a higher level than 
those for the arm and leg, which do not decussate till 
they reach the medulla. 

The fibres to the ocular muscles may also be af ected 
in lesions of the pons. 

The association of coma and contracted pupils makes 
it necessary to bear in mind the possibility of opium- 
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poisoning when the paralysis is not obvious and no 
history of the case is available. 

Summary of the causes of hemiplegia. — The 
symptoms of hemiplegia following cerebral hsemorrhage 
as described in the previous paragraphs will serve as a 
general example, but it is also necessary to remember 
the other principal causes of this condition, since the 
patient may be seen for the first time long after the 
occurrence of the original lesion. 

The ^ises^pf hemiplegia may be classified somewhat 
as follows: 


1. Vmcxdar lesions 


{ Hsemorrhage. 

Thrombosis. 

Einl)olism. 


( Meningeal, 
i Intracerebral. 


2. Inflammations 

3. Tumours ... 

4. Degenerations 

5. Toxmiias ... 


6. Exhaustion folloio- 
ing convulsions 

7. , Functional 

hemiplegia 


( C Localized, or especially 

[Meningitis. -! intense over the 
\ t motor areas. 

\ Acute encephalitis. 

Pressing on the motor tracts. 

Degenerative processes of the brain, 
e.g, sclerosis. 

In uremia, the effects of the poison 
are sometimes especially visited on the 
motor areas, and a hemiplegia which 
is often difficult to distinguish from 
that of cerebral hasmorrhage may 
occur. 

C Temporary hemiplegia, presumably due 
-1 to exhaustion, may follow a severe 
( epileptic fit. 

( Hemiplegia is a not uncommon mani- 
( festation of hysteria. 


CEREBRAL THROMBOSIS 
Etiology. — The chief conditions which lead to 
thrombosis are atheroma of the vessels and a feeble circu- 
lation ; hence, thrombosis is more likely to occur in 
advanced years, when the vessel walls are thickened and 
the circulation slow. On the other hand, in the Hater 
part of middle life, when the arteries are apt to be 
weah;ened, while the force of the heart still remains 
strong, there is a greater liability , to haemorrhage; 
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Among the principal canses of arterial degeneration 
which may eventually lead to thrombosis are S 5 ^hilis, 
alcohol, and Bright’s disease, and of these syphilis is the 
most importantf The atheroma of Bright’s disease is 
more likely to be associated ?vith haemorrhage than with 
thrombosis. 

Syphilitic endarteritis is the commonest cause of the 
cases of cerebral thrombosis that are met with before 
the occurrence of the degenerative changes of senility. 
The proliferation of the tissues of the arterial coats 
gradually narrows the lumen of the vessel until finally 
the flow of blood is checked and the parts beyond are 
deprived of their nutrition. 

In some instances the cause of the thrombosis depends 
upon changes in the composition of the blood. This is 
the case in thrombosis associated with severe anaemias 
and with some varieties of septicaemia^ Allusion has 
already been made to infective processes as a cause 
of thrombosis in infantile paralysis and the cerebral 
palsies of children. 

Symptoms. — ^The^symptoms vary according to the 
mode of onset and the locality of the vessel that is 
blocked. 

1, Gradual onset. — When the lumen of the vessels 
becomes narrowed gradually, the first symptoms are 
likely to be those due to diminished blood supply to 
certain parts of the brain, i.e. to cerebral anseirna, and 
the function of the part is then apt to be impaired without 
being altogether lost, and it may perhaps again be restored 
as some variation takes place in the state of the local 
circulation. Thus, before there are signs of complete 
thrombosis, there ’may be warnings in the guise of tem- 
porary failure of power in a limb, an ocular muscle; or 
an eyelid, or there may perhaps be some loss of memory, 
with a temporary condition of partial aphasia ; while 
in other cases the patients complain of tingling, numb- 
ness, and giddiness. One day matters may go farther : 
a clot forms, and the area supplied by the vessel is cut 
ofi from the circulation. With a gradual onset the 
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general symptoms of cerebral disturbance are not likely 
to be great, and in many instances consciousness is 
never lost. 

2.^ Sudden onset. — A more sudden onset is tbe char- 
acteristic of other cases where the function of the part 
has not been perceptibly impaired before the vessel 
becomes completely blocked. Paralysis of one or more 
limbs sets in suddenly, and the general cerebral disturb- 
ance is then often sufficiently great to cause loss of 
consciousness, though the coma is seldom so deep as 
that of a haemorrhage causing symptoms of a correspond- 
ing extent. Some idea of the effects of thrombosis of 
different arteries and their branches can be gauged 
from the diagram which shows the area of softening after 
blocking of the middle cerebral (Eig. 98, p. 378). 

If, as frequently happens, a branch of the middle 
cerebral artery to the motor cortex is blocked, there will 
be loss of power corresponding to the extent of brain 
affected. If, for example, the branch that is blocked 
happens to be that supplying the motor area of the 
cortex in which movements of the arm are represented, 
the limb will be paralysed, and will also very likely be 
subject to attacks of localized convulsions owing to the 
irritation of the cerebral cortex. 

When a clot has formed it frequently extends into 
other branches, and thus a monoplegia may in a few 
hours be succeeded by a hemiplegia. 

If, however, the main trunk of the middle cerebral 
artery is blocked, a complete hemiplegia results from the 
first, and to this, if the lesion is on the left side of the 
brain, is added aphasia. 

An equally severe hemiplegia, with perhaps hemian- 
sesthesia -anff hemiahopia, may also result from throm- 
bosis of the vessels supplying the motor fibres of the 
internal capsule, but speech is not in these circumstances 
often permanently lost. 

WQiere the tendency to thrombosis is widespread, 
Inss of memory arid general mental failure may, be the 
mdst^rqhuneB.t features of the case; 
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Thrombosis of the posterior inferior cerebellar artery 
also causes characteristic symptoms, which usually in- 
clude some degree of incoordination of the limbs on the 
same side as th^ lesion, nystagmus, strabismus, and 
disturbances of sensation over the half of the face 
on the side of the lesion, with diminished sensation to 
pain and temperatui’e, and impaired position-sense on 
the limbs and trunk on the side opposite the lesion. 

Pathology. — ^An area of the brain that is deprived 
of its blood supply becomes softened and necrosed. 
Sometimes it remains pale, but often there is some 
transudation of blood, as in the case of infarcts of other 
organs ; and pale, red, and yellow softening are spoken 
of, according to the coloration produced by the blood. 
In late stages a cyst or a scar may represent the area 
of disease. 

Prognosis. — ^In giving a prognosis of the results 
of thrombosis, it is necessary to try to form a mental 
picture of what is taking place at the seat of the disease. 
The blockage of an artery causes total anwmia of any 
portion of brain which happens to be entirely dependent 
on it for its nutrition, and partial ancemia of the parts 
around, which can still obtain some nutrition from 
collateral sources. 

Hence the first efiect is destruction of the function 
of the nerve cells in the area which the vessel wholly 
supplies, and a lowering of the function of those parts 
on the border of that area which obtain some of their 
blood supply from elsewhere. Unless the circulation to^ 
the part which is wholly dependent on the thrombosed 
artery is restored quickly, the nervous tissue will disinte- 
grate and be incapable of repair. Oil the other hand, 
the function of the parts in the immediate .vicinity, 
depressed as the first efiect ^of the arterial blockage, 
improves to a considerable extent as the collateral cir- 
culation becomes better established. So that when, 
after a few days, there is no return of power, it may 
be fairly assumed that permanent damage has been 
done, though a certain degree of recovery may still 
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take place as tke fuaction of tke siirrounding part 
improves. 

Thrombosis of the vessels supplying the region of 
the internal capsule is especially apr to be followed 
by permanent softening, for the collateral circulation 
of that part of the bi'ain is very poor a.nd can only be 
very feebly maintained Irom the terminal branches of 
the cortical arteries. 

The outlook is bad in those cases in which gi’adual 
failure of the mind signifies a widespread softening. 

Diagnosis. — The diagnosis from cerebral haemor- 
rhage has been considered earlier in the present chapter 
(p: 383). 

Treatment. — If the danger is recognized in time, 
as it may be when the circulation is weak and the arteries 
are obviously thickened, much con be done to avert 
thrombosis by increasing tlje rate of the blood-flow and 
by modifying the nutrition of the vessel walls ; but, 
once the clot has formed, no method of treatment will 
ensure its dispersal, nor can any drug restore the vitality 
of a patch of softened brain. 

In those who have syphilitic endarteritis, a course 
of mercury and iodides would doubtless often prevent 
catastrophe; but too often they seek no treatment till 
the event has taken place, and the most that can usually 
then be done is to try to prevent a recurrence. 

In every case of recent thrombosis due to syphilitic 
disease of the arteries it is a good jflan to prescribe 
antisyphilitic treatment, and afterwards, with a view 
of anticipating recurrence, to give regular courses of 
iodide at stated intervals, to which, if it seems desir- 
able at ^any time, injections of salvarsan or a course 
of mercury may bo added. 

During the attack the patient should be kept quiet 
and fed lightly. Care should be taken not to purge 
severely and not to adopt any other measures that are 
likely to depress the force of the circulation, which may 
often be improved with advantage by a little digitalis 
or other suitable cardiac stimulant. 
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CEKEBEAL EMBOLISM 

Etiology. — ^Embolism is nearly always associated 
with endocarditis of the aortic„ or mitral valve. Occa- 
sionally it arises from detached portions of clot from 
an aneurysmal sac. 

In chronic endocarditis, mitral stenosis is the form 
most likely to cause embolism, but in the acute infective 
forms a fragment may be dislodged from either the aortic 
or mitral cusps. 

Emboli are on the whole more likely to pass up the 
left carotid artery, and so it is more common to get 
a lesion of the left than the right side of the brain. 

Symptoms. — The onset is quite sudden and is 
accompanied by symptoms wliich vary according to the 
position in which the clot lodges. If, as often happens, 
the main branch of the middle cerebral artery on the 
left side is blocked, hemiplegia and aphasia immediately 
result. In such a case the senses are often lost, but there 
are seldom the depth of coma, stertorous breathing, and 
disturbance of temperature that are met with in cerebral 
hsemorrhage. 

Softening of the cortex will probably be accompanied 
by convulsions, but these will be absent when the ob- 
struction occurs in the central branches of the artery 
after they have left the main stem, though the hemi- 
plegia may be complete from softening of the fibres of 
the internal capsule. 

When only a small branch of the middle cerebral 
is blocked the symptoms are, of course, less severe. 
Embolism of the posterior cerebral artery causes hemi- 
anopia, and (accorJing to Marie) visual aphasia also. 

If thrombosis starts from the original clot and extends 
along the vessels, the sudden symptoms at the beginning 
are followed by others of more deliberate progress. 

Prognosis. — AVliat has been said regarding the 
prognosis in cases of cerebral thrombosis may be in a 
large measure applied to cerebral embolism. In both, 
the restoration of cerebral function depends upon the 
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possibility of the rapid re-establishment of the circula- 
tion, for when softening has once occurred in a part, its 
function cannot be regained, though it may perhaps 
be partially compensated by the action of other parts. 

Diagnosis. — The diagnosis between hsemorrhage, 
thrombosis, and embolism is discussed at p. 383. 

Treatment. — The clot cannot be modified in any 
way. The after-treatment is that which is detailed for 
hemiplegia, and consists in massage and correction of 
faulty positions of the paralysed limbs, while the patients 
must be encouraged to develop any return of voluntary 
power that may occur. 



CHAPTER XLI 

THROMBOSIS OF CEREBRAL SINUSES 

Thrombosis of tlie cerebral sinuses may arise as the 
result of general diseases, e.g. severe anaemia, wasting 
and diarrhcna (especially in infants), and typhoid fever, 
or it may take place after a local injury. In these cases 
the thrombosis is often called simple,” as opposed to 
the infective variety, which is the more important, 
and which arises as the result of some near or distant 
septic condition. Suppuration of the middle ear or of 
the nasal sinuses is the most important local cause of 
infection. 

Thrombosis oi the lateral sinus. — This is espe- 
cially apt to be associated with chronic suppuration of the 
middle ear, and it may coexist with cerebral abscess. 

The chief local signs are pain, oedema, and distension 
of veins over the mastoid region, with a sense of hardness 
over the course of the internal jugular vein, down which 
the clot frequently extends. The general symptoms are 
mainly those of septic infection, viz. high temperature, 
rapid pulse, and delirium. 

This condition gives cause for grave anxiety. The 
best mode of treatment is to open up the sinus and clear 
out the infective clot, and at the same time to deal 
with an abscess should it be present. 

Thrombosis of the cavernous sinus. — Sir 
StClair Thomson has shown * that thrombosis of the 
cavernous sinuses is especially liable to follow chronic 
suppuration of the nasal cavities. 

* Tram, of Med, Soc. of London^ 1006. 

39$ 
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The main general symptoms which indicate the onset 
are, according to StClair Thomson, acute headache, deli- 
rium, and drowsiness, with sickness, Jiigh temperature, 
and rapid pulse. The headache is generally severe, 



Pig. 99.— (Edema and exophthalmos in a case of 
thrombosis of the cavernous sinus. (Sir StClair 
Thomson.) 


and the pain may he referred to the side of the head, 
to the back of the ear, or to the frontal region. 
With these there are generally some ocular symptoms, 
consisting chiefly of papillary oedema, chemosis, and 
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exophtiialmos, to which may be added ulceration of the 
cornea and paralysis of ocular muscles from implication 
of the first division of the trigeminal nerve and of the 
motor nerves in their passage along the outer wall of 
the sinus. (Fig. 99.) 

Swelling of the optic disc is also often found, but, 
if the case runs its course rapidly, many of the ocular 
symptoms do not develop. 

The prognosis in a case of thrombosis of the cavernous 
sinus is very grave, and still more so if the condition of 
the eyes indicates bilateral disease. Suggestions and 
attempts have been made to reach these sinuses, but 
they have hitherto met with little success. 

Thrombosis of the longitudinal sinus generally 
complicates some general debilitating disease and seldom 
arises from direct infection. It may be met with in 
weakened and wasted children, after typhoid fever, 
or it may complicate severe forms of anaemia. 

The symptoms mostly depend upon interference 
with the cerebral cortex, and among them are mental 
dullness, convulsions, and possibly paralysis if the 
vascularity of the motor areas is modified. In many 
cases the symptoms are obscured by those of the pre- 
viously existing general condition. , 



CHAPTER XLII 
APHASIA 

Etiology. — ^Aphasia is the term applied to speech 
defects of cortical origin, and it most commonly occurs 
as the result of a vascular disturbance, e.g. thrombosis, 
embolism, or — less frequently — hsemorrhage. Aphasia 
may also exist in association with tumours, and its pre- 
sence may then be of assistance in localizing the seat of 
the growth. 

Teinporary attacks in which a patient has difficulty 
in speaking for a short time are not infrequently met 
with. They are probably caused by some passing vas- 
cular disturbance of the speech area of the cortex, or 
they may be caused by diaschisis ” (Monakow), i.e. 
by a •temporary loss of function produced by the shock 
of a lesion some distance away. 

When a lesion occurs in the course of the motor 
fibres below the level of the cortex, there may be diffi- 
culty in speech due to the inability of the impulses to 
pass down from the cortex, and in some instances this 
may amount to a complete pure motor aphasia, the 
power of understanding remaining unimpaired. The 
views concerning the 'mechanism connected with the 
functions of speech are still in the stage of controversy, 
but the older and more generally accepted theories which 
assume the presence of “centres” can most easily be 
xinderstood by considering the education of a child. 

The first step is the recognition of certain sounds 
which, by repetition, come to be associated with certain 
objects. Thus the memory for words is first developed 
2 a 401 
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in an area of brain cortex situated in the 1st tempora 
convolution of the left side. 

After a time the child ceases to be content to hear 
words, but wishes to j^roduce them also, and after re- 
peated trials succeeds in doing so by developing an 
existing (inherited) track to a portion of the cortex 
connected with movements of the tongue and lips. This 
part is situated in the posterior part of the 3rd frontal 
convolution of the left side, and is known as Broca’s 
convolution. (Fig. 100.) 

The child is now able to understand what is said 
and to make himself understood by others. 



I’ig. 100.— Motor-speech .and auditory centres of the hrain. 


Further development takes place by teaching the 
child to read and write. 

First the letters have to be recognized by educating 
the visual centre in the angular gyrus, and afterwards 
they have to be reproduced by the education of the 
writing centre, which is situated (probably) in the 
ascending frontal convolution close to the centre for 
other movenjents of the hand (Fig. 101). 

We have now the two pairs of centres thus educated. 
And to make the powers of communication still wider, 
further education makes it possible for impulses to pass 
from the auditory to the visual centres, and vice versa, 
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so that the child is able to read aloud (in which the 
impulses pass from the visual to auditory, to Broca’s 
convolution) and to write from dict^ition (in which 
impulses pass from auditory to visual and to writing 
centres) (Fig. 102). 

In right-handed people those centres are, as a rule, 
all situated in the cortex of the left hemisphere, but 
in those who are left-handed the position is generally 
reversed. 

Examination. — ^In examining a case of aphasia, 
the function of these four centres and the integrity of 
their commissural fibres should be tested in turn, and 



Fig. 101. —Visual and writing centres of the "brain. 


the following method is based on the plan adopted by 
C. E. Beevor : — 

1. Test the first pair of centres, viz. the motor and 
auditory centres, and their commissural fibres. 

(^ The motor centre (S) . — Can the patient speak 
intemgently ? This tests the condition of the motor 
mechanism at Broca’s convolution. If this centre 
is destroyed he loses the power of coordinate speech, 
and is unable to repeat the names of w^ords or objects 
though he may still be able to say a few words, usually 
the same ones over and over again. This condition 
is known as motor aphasia. 



404 DISEASES OF THE NEKYOUS SYSTEM 


(^6^). The auditory receptive centre (A). — Can tlie 
patient understand what he hears ? Speak some simple 
command, suclu as ‘‘Stand up,” or “Hold up your 
hand.” This tests the condition of the auditory recep- 
tive centre. If this centre is destroyed, sounds lose 
their meaning and convey no understanding — a condition 
spoken of as word-deafness. 

(,c#) Communication between auditory and motor centres 
(A~S). — Can the patient repeat names of things or 
letters that he hears ? This tests the condition of the 
fibres between the auditory and the motor centres. 



Fig. 102.— Auditory and visual centres of the brain. 

2. N'ext test the second pair, viz. the visual and 
writing centres, and their commissural fibres. 

The visual centre (V). — Can the patient under- 
starfa written language ? Place before him some written 
request, such as “ Stand up,” or “ Hold up your hand.” 
This tests the visual centre in the angular gyrus, and, if 
its function is impaired, the letters, though seen, convey 
no intelligible meaning, and the condition is then spoken 
of as word-blindness. 

^irThe writing centre (W). — Can the patient write 
spontaneously ? This tests the centre for writing, 
which is probably situated near or in the area for that 
of movement of the hand. Failure is known as agraphia* 
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This test is often difficult to apply — first, because the 
auditory or visual centre has to be intact in order to 
convey the command ; and secondly, because paralysis 
of the right hand, which is so frequentl;^ associated with 
aphasia, makes writing impossible. It is only very 
rarely that agraphia exists alone. 

(g).' Communication between the visual and the writing 
centre (V-W). Test the commissural fibres from the 
visual to the writing centre by asking the patient to 
copy from printed to written characters, which entails 
a visual impression that has been understood passing 
to the centre for hand movements. 

3. Test the communication between the auditory and 
visual centres—from the auditory to visual, to writing 
centres ; from the visual to auditory, to motor speech 
centre. 

Communication between auditory and visual centres. 
— Test the fibres which connect the auditory and the 
visual centre (A- V); for this purpose ask the patient to 
pick out letters or objects the names of which he hears. 
This entails the impulses passing from the auditory to 
the visual centres and being comprehended at both. 

(by Communication from auditory to visual and lo 
writing centres (A-V-W). Test this by asking the 
patient to write from dictation. 

Communication from visual to auditory and to 
motor-S'peech centre (V-A-S). — Test this by asking the 
patient to read aloud and understand what he is reading. 

If these tests for the difierent centres are applied 
methodically, noting after each where the patient succeeds 
and where he fails, a good idea of the extent of the lesion 
will generally be obtained, but in practice the investiga- 
tion is often made difficult by the partial or complete 
destruction of more than one centre. 

Individuals also vary considerably as regards the 
efiects of partial lesions. Failure to read (alexia) especially 
seems to vary in this respect, and is no doubt often in- 
fluenced by the degree to which the patient has been 
educated. Where a patient knows several languages, 
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a comparison sometimes shows that he has retained 
more command over some than over others. 

Also, from subcortical lesions, the impulses may be 
prevented"’lf 6m •reaching a centre though the centre 
itself remains intact. If this should occur in the case of 
the auditory centre, the patient may be word-deaf ” 
though he can still talk, since his memory for words 
exists. Similarly, in the case of the visual centre, 
the patient may be unable to recognize printed words 
and yet he able to express himself in writing, 
i : It is, of course, important not to confuse a peripheral 

‘‘ lesion which impairs the articulation of language with 
aphasia. 

While the conception of aphasia as outlined above 
is useful as a working scheme, it is doubtful if, in reality, 
any such clear definition of “ centres ” exists, and many 
instances are met with in which the symptoms cannot 
be made to correspond satisfactorily with the suggested 
anatomical boundaries. It is, as already mentioned, 
a matter about which there is a considerable difference 
of opinion. Pierre Marie holds strongly that the idea 
of establishing separate centres is erroneous, and that 
it is unreasonable to think that the impulses conveying 
the elements of speech are fixed in different localities. 
To Marie, speech is an intellectual function for the 
adequate performance of which a particular portion of the 
brain is set aside, and consequently damage to this par- 
ticular portion will produce more or less failure of speech 
as a whole rather than any particular elements of it — 
the degree, of course, varying according to the intensity 
of the lesion and the education of the individual. This 
idea is supported by the fact that in cases of partial 
aphasia it is the latest and highest acquirements that 
sufier first, just as it is in other branches of intellectual dis- 
order. Thus, a patient who knows several lauguages may 
lose the power of expressing himself in those with which 
he is least familiar; and likewise, a man who knows- 
only one language will find the greatest difficulty of 
expression with the more complicated parts of it. 
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Marie maintains that in every case of aphasia due 
to a cortical lesion there is some degree of intellectual 
impairment, as shown by the failure to comprehend 
spoken language, and that the omis'&ion to observe 
this fact hitherto has been due to the too simple char- 
acter of the tests that have been applied. 

The area which Marie thinks is the seat of this 
intellectual process is known as the zone of Wernicke, 
and comprises the supramarginal convolution, the angu- 
lar gyrus, and the base of the- 1st and 2nd temporal 
convolutions (Pig. 103). 



The intellectual impairment which, according to 
Marie, is the essential factor of cortical aphasia may be 
accompanied by loss of power to speak if the lesion 
extends into and aPects the conduction of the tracts 
of the subcortical region, a loss of power which he terms 
anarthria. Most striking of all, however, is his view 
that Broca’s convolution plays no part in the production 
of speech, which view he supports by the citation of 
cases in which tumours and other lesions of this area 
have been unaccompanied by any signs of motor 
aphasia. (Fig. 104.) 
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It is not, of course, denied tliat aphasia is often 
associated with lesions of Broca’s convolution, but it 
is maintained that a close examination of such instances 
shows that the destruction of tissue is not strictly limited 
to this area. 

The three terms, Broca’s aphasia, Wernicke’s apliasia, 
and anarthria, are described by Marie as follows : 



Fig. lOi.— Oortical lesion at- the level of the Srd left frontal 
convolution in a right-handed man, without any dis- 
turbance of speech. (Pierre Marie.) 


(1) In the aphasia of Wernicke the patients can speak, 
but their intellect is always impaired to a variable 
extent, so that they may talk nonsense ; there is also 
loss of the power of reading and writing, and an incapa- 
bility of comprehending spoken language. 

(2) In the aphasia of Broca the patients can neither 
read nor write, neither can they comprehend fully all 
that is said to them. So far, they resemble the cases 
of aphasia of Wernicke, but they have the additional 
symptoms of being unable to speah 
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(3) In anarthria there is simply an inability to 
spea£ from interruption of the motor fibres below the 
cortex. This disability is met with in association with 
lesions of the lenticular zone ; and ^arie maintains 
that the aphasia of Broca consists of the aphasia of 
Wernicke together with anarthria, and that it is not in 
any way connected with lesions of the third left frontal 
convolution. 

And thus it comes about, as stated above, that Marie 
recognizes only one form of aphasia, viz. the aphasia 
of Wernicke, which he localizes in the supramarginal 
convolution, the angular g 5 n:us. While many authori- 
ties may be found to agree with Marie’s view that aphasia 
is associated with defective intelligence, the suggestion 
that Broca’s convolution plays no part in the scheme 
of spoken language has met with much opposition, 
and at the present time it is generally thought that 
this convolution should still be regarded as the area 
which is most closely concerned with the mechanism 
for motor speech. 

Treatment.-^ When there is reason to think that 
the aphasia is due to pressure on the cortical area for 
speech by tumours, extradural haemorrhages, or other 
lesions of a removable character, it may be possible to 
obtain relief by a surgical operation. 

TQieh the functions of the centres have been per- 
manently impaired, treatment should be directed towards 
re-educating the patient, by which means improvement, 
at any rate to some degree, may frequently be obtained. 
The chances of improvement are greatest in children, 
provided always that sufficient intelligence exists to 
make them capable of learning, and it is thought in 
many such cases that the right hemisphere of the brain 
takes up the function after that for the left has been 
destroyed. 
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into the muscles is uncertain. Changes in the suprarenal 
bodies have also been described. At present one must 
be content to note the lesions and to assume that the 
disease depends either upon some modification of the 
internal secretions or upon some toxin of which the 
origin and composition are as yet unknown. 

Symptoms. — The symptoms are brought about 
by failure of muscular power, but, as this is unequally 



Fig. 105. — Enlarged thymus gland in a case of 
myasthenia gravis. 


distributed, they vary in difl^erent cases according to 
the parts afiected. 

There are also great fluctuations in the intensity 
of the symptoms, alternate exacerbations and remissions 
being very characteristic of the disease. The ‘‘ocular ” 
and “ bulbar ” distributions are common. 

In the case of the ocular symptoms, ptosis is generally 
a prominent feature (Eig. 106), and the patients com- 
plain that the eyes cannot be kept open for long at 
a time. The lids persistently droop, and attempts are 
frequently made to correct the inconvenience by throw- 
ing back the head or even holding up the eyelids with 
the fingers. A night’s rest often partially restores the 
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power, whicli again wanes as tlie day wears on, and 
any sustained movement, such as looking upwards for 
any length of time, rapidly exliausts the muscles and 
brings on tlie drooping. 

The compensatory action of the occipito-frontahs, 
seen in the wrinkling cf the brow, which is a usual 
feature of ptosis from other causes, is generally absent, 



rig. 106 ,— Bilateral ptosis iu myasthenia gravis. 


since the muscle is quickly exhausted by any attempts 
at continuous contraction. (Fig. 107.) 

Transient ocular palsies of varying nature are com- 
mon, and occasionally nystagmus is present. 

The bulbar symptoms appear chiefly in connection 
with the orbicularis oris and the muscles of the tongue 
and palate. 

Weakness of the orbicularis oris makes it difficult 
to blow or whistle, and also afects the speech. 
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The tongue when exhausted cannot be properly 
thrust out or forcibly protruded into the cheek. The 
paralysed soft palate ceases to shut off the nasal from 
the oral cavity, and so the nasal voice is produced, 
and at the same time there may be difficulty in swallowing, 
with regurgitation of fluids through the nose. All these 
muscles become weaker after use, and exhaustion of 
the masseters, which often takes place during masti- 



Fig. 107.— Ptosis and general facial expres- 
sion in myasthenia gravis. Note the 
absence of any compensatory action 
of the occipito-frontalis. (From a case 
under the care of Dr, George Johnston.) 

cation, may make it impossible to finish a meal. The 
facial muscles may also suffer, and the weakness of the r 
muscles round the mouth often causes an alteration in 
the expression which closely simulates that associated 
with the myopathies. 

Another characteristic is the “ nasal smile,” in 
which the movement at the corners of the mouth is 
deficient, the furrow of the smile being sometimes 
entirely above the upper lip (Gowers), 
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When the limbs are at fault, walking soon causes 
fatigue, and no occupation involving the use of the 
arms can be engaged in for any length of time. In 
the trunk, the ^muscles of the neck often suft’er and 
the head falls forward on the chest. Weakness of the 
muscles of respiration causes dangerous attacks of 
dyspnoea. 

Electrical reactions.— The rapidity with which the 
power of the muscles is exliausted by repeated con- 
tractions can be demonstrated by stimulating them 
with the faradic current. After a variable number of 
contractions have been induced, the response becomes 
gradually weaker and weaker, and finally ceases alto- 
gether, but may again be renewed after a period of rest. 
After the muscle has ceased to respond to the electrical 
stimulus it may still be capable of voluntary contrac- 
tions. This condition is known as the myasthenic 
reaction, and when present is very characteristic of the 
disease ; but, like the reaction of the muscles from 
voluntary movements, it varies from time to time, 
nor is it necessarily equally obvious in all the affected 
muscles at one time. 

Reflexes. — The reflexes differ in their reactions 
according to the condition of the muscles which take 
part in their production. The knee-jerks are some- 
times absent, or‘ they can be exhausted by repeatedly 
eliciting them. Wasting of muscles is uncommon, but 
has occasionally been observed. 

Sensory changes. — While the main symptoms are 
motor, there are occasionally some sensory changes to 
be noted. Aches and pains are liable to occur, and 
Farquhar Buzzard"^ has recorded cases in which the 
pains closely resembled in their intensity those of loco- 
motor ataxy. The same observer has also shown that 
analgesia and anaesthesia may be found, and that the 
presence of mental symptoms is not unknown. 

l>iac]fnosjs. — ^For purposes of diagnosis the cases 
of myasthenia gravis may be divided into three groups, 
* Brain, Part csi. 
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viz. ocular, bulbar, and spinal, according to the parts 
in which the early symptoms predominate. 

1. Ocular types. — When ocular symptoms are the pro- 
minent feature, other conditions, in \^hich ptosis and 
partial ophthalmoplegia externa are likely to occur, 
must he considered. In tabes when these symptoms 
are present there are almost certainly other distinc- 
tive signs, such as an Argyll-Robertson pupil, in asso- 
ciation with lightning pains, loss of knee-jerks, and 
incoordination. 

Transient ocular symptoms are sometimes associated 
with migraine, hut here they generally bear some definite 
relation to the headache. 

Cerebral tumours, syphilitic disease, and hysteria must 
also be considered as causes of ptosis. In hysteria 
the ptosis is usually spasmodic rather than paralytic, 
but outwardly it may show some similarity to that of 
myasthenia by the absence of the compensatory furrows 
of the brow. 

2. Bulbar type, — 'Wlien signs of bulbar trouble are 
prominent, progressive hidhar paralysis and post-diph- 
theritic neuritis will suggest themselves ; in both these 
conditions the distrilmtion of symptoms is apt to be 
similar. In progressive bulbar paralysis the early and 
pronounced wasting, with no remissions and with absence 
of the myasthenic reaction, will serve to enable the 
distinction to be made. 

In postdiphtheritic neuritis the history and course 
are usually distinctive, and here again the electrical 
reactions will assist in the diagnosis. In very rare 
instances the diphtheria may cause permanent palsy 
of a bulbar type, cases of which have been recorded by 
Wilfred Harris.’^ The distribution of the paralysis in 
these cases very closely resembles that met with in 
myasthenia gravis, but, as Harris points out, the affec- 
tion is usually limited to one or more of the bulbar 
nuclei, so that ptosis, and weakness of muscles of the jaw 
and of the neck and limbs, are not present, as they so 
* Mrain, Part civ. 
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often are in myastlienia. Moreover, there will be^ no 
variation of symptoms and no myasthenic reaction, 
while, on the other hand, there will be wasting and 
reaction of degeneration. 

3. Spinal type. — Where vague symptoms of spinal 
distribution are complained of, such as fatigue after slight 
exertion, an erroneous diagnosis of neurasthenia may 
easily be made. 

Prognosis. — The outlook in the majority of cases 
is, in the long run, bad, though remissions and inter- 
missions of long duration may occur, and in a small 
percentage of cases the symptoms seem to have per- 
manently disappeared. The tendency is for the patient 
to become more and more easily exliausted, and the 
danger to life lies chiefly in the occurrence of attacks 
of cardiac failure and re,spiratory dyspnoea. 

Treatment. — ^In the absence of a definite knowledge 
of the cause of the trouble, efforts have to be directed 
towards preserving the contractility of the muscles. Rest, 
with the administration of strychnine and other tonics, 
is at present the best that can be done. The frequency 
with which an enlarged thymus gland has been found 
suggests the possibility of some modification or absente 
of an internal secretion as the cause of the disease, but 
hitherto the administration of glandular preparations 
has not been followed by any definite results; 



CHAPTER XLIV 
CONVULSIONS 

It frequently happens that a patient is seen for the 
first time on account of fits.” It is therefore im- 
portant to review the general subject of convulsions, 
which outwardly may give no clue to their difierent 
causes. 

It is convenient to divide the subject into two parts, 
viz. convulsions as they occur (1) in childhood and (2) 
in adidts, 

1. Convulsions in childliood. — Some ot tiie 
principal conditions which are associated with convul- 
sions during childhood are : i^ph^ts, idiopathic epilepsy, 
infantile hemiplegia and diplegia from various causes, 
rueuingitis, and cerebral tumours. 

The commonest condition which underlies the con- 
vulsions of children is %i Gk0s, 

The well-known tendency to convulsions in children is 
considered to be primarily due to an incomplete develop- 
ment of the central nervous system, so that the different 
parts are not under adequate control. Thus a healthy 
infant is always more liable to convulsions than a healthy 
adult, but should, nevertheless, if properly cared for, 
possess a nervous system sufficiently stable to enable 
him to pass safely through this period of life, unless 
exposed to some unusually severe strain, as, for example, 
the incidence of an acute specific fever. If, however, 
the naturally incomplete development is further re- 
tarded by neglect, rickets, or other circumstances, the 
stability will be still further lowered in varying degrees, 
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and in that case comparatively slight variations in 
general health — ^intestinal disturbances, or other forms 
of irritation — suffice to bring on a fit. 

Three typ'es of children can be recognized in this 
respect: 

(1) . The healthy infant, in whom the relationship 
between different parts of the nervous system has not 
yet fully developed, but who still possesses a nervous 
system sufficiently stable under all ordinary circum- 
stances. 

(2) The child whose development has been abnor- 
mally retarded. Here, with care, convulsions may just 
be avoided, but the nervous system in this case is very 
lightly balanced, and a fit will readily occur from local 
or general disturbances. 

(3) The child whose nervous system is so unstable 
that convulsions occur in spite of all care to* avoid undue 
stimulation. 

As the stability of the nervous system increases 
with the growth of the child the convulsions often 
cease, but in a certain number of cases this desired 
stability is never attained, and the child continues to 
be “ subject to fits.” It is this class which forms an 
important link between the convulsions of childhood 
and the epilepsy of adults, and between the t\vo every 
gradation may be traced, 

A recognition of these groups makes the part played 
by teething, constipation, flatulence, and other kinds 
of ^irritation in the causation of the fits easily under- 
stood; A healthy child may pass successfully through 
them all, but they will prove too strong for the possessor 
of an abnormally unstable nervous system and will 
start the impulses which give rise to the fit. 

Dr. Eustace Smith has drawn attention to the pos- 
sible occurrence of reflex convulsions in growing boys 
and girls of highly-strung and excitable natures. The 
attacks are often preceded by premonitory symptoms 
of slight ill-health for several days, and in this way 
no doubt the balance of their nervous system,' ahvays 
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sS S' overthrown. Dr. Eustace Smith lays 
stress on the frequent recovery of such cases and depre- 

“ epilep^'''^ Ji^ad of 

^e convulsions connected with the other cerebral 
conditions mentioned above are incidents in the co^rLs 
f the diseases and do not require separate description 

2. Convulsions oi adults are chiefly assorted 
topmias (e.g. uriemia, chronic alcoholism 
and poisons such as strychnine), degenerations (eg in 

ferebSl^t^r meningeal inflammations, 

cerebral tumours, hysteria, and onset of vascular lesions 
(haemorrhages, thrombosis, embolism). 

Reference to the chapter on Epilepsy (Chapter XLV ) 
shows that first attacks of this disLdei bSome raS 
as age advances, and therefore, when convulsions oceu^ 

suspicions should 

be entertained of the possibility of cerebral degeneration 
(especially general paralysis of the insane), cerebral 
Amours and priemia. It must, however, be remem- 
bered that patients who have taken a great deal of 

epileptiform fits about this age 
which do not necessarily seem to signify the onset of qnv’ 
immediate cerebral degeneration. ^ ^ 

In ympufs of the brain a general convulsion ouite 
apart from the localized Jacksonian fit, is sometlmL 
an early syinptom, and may for a time be regarded as 
Idiopathic epilepsy. It is therefore important to examine 
the discs of all patients who complain of fits of recent 
origin even though it appears from absence of oS 

*0 epilepsy. 

The fits of the general paralytic may likewise be an 
early symptom of that disease, although they more 
often occur when the nature of the diseasf can be reco"! 
pzed from other signs. As far as the actual attack 
IS concerned, it resembles that of an epileptic fit either 
generalized or of a localized “ Jackso^an” character - 
but whereas the ordinary epileptic generally shows no 
particular after-efiects from the attacks, every fit tends 
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to leave tlie general paralytic worse, botii mentally and 
physically, than he was before. 

Sometimes apoplectiform * fits, closely ^ resembling 
those of cerebral hsemorrliage, alternate with the epi- 
leptiform seizures, which does not happen in ordinary 
epilepsy. It is thought that the fits in these cases are 
induced by the irritative properties of the products of 
the degeneration of nervous tissue taking place in the 
cerebral cortex. It is also probable that fits may some- 
times be produced by a l^alized parenchymatous 
syphilitic degeneration which does not necessarily extend 
or lead bn to general paralysis. 

Ursemic convulsions occur occasionally as isolated 
symptoms, but are generally accompanied by definite 
signs of advanced renal disease. Sometimes the symp- 
toms resemble those of cerebral haemorrhage more than 
those of epilepsy. 

Convulsions may occur in the initial stages of vas- 
cular lesions of the brain (Eaeniorrhage, thrombosis, and 
embolism), but the appearance of paralysis generally 
makes their origin clear. 

Hysterical fits are described elsewhere [see p. 491). 



CHAPTEK XLV 
EPILEPSY 

Epilepsy is cliaracterized by a sudden and uncontrolled 
discharge from the nervous elements of the cerebral 
cortex. Varying in its intensity, the discharge gives 
rise to all degrees of disturbance, from a momentary 
loss of consciousness or a transitory attack of giddiness 
to a severe convulsion. 

Etiology. — Little is definitely known about the 
causation of epilepsy. A consideration of convulsions 
in general seems to indicate that there are probably 
different groups of cases. In some it may be that a 
poison manufactured within the body is potent enough 
tb cause convulsions (e.g. those associated with uraemia ) ; 
in others the poison may come from without. Thus it 
is not uncommon for an elderly man to have a convulsion, 
indistinguishable from epilepsy, as the result of chronic 
alcoholism. 

On the other hand, there may be some local disease 
of the nervous system, and, as a resiilf of'This, toxins 
or other ffimuli which are harmless to the ordinary in- 
dividual prove sufficiently powerful to originate the 
discharge. It is almost certain that there is a local 
fault in many of those cases where the discharge, as is 
shown by the constancy of the warning, always begins 
in the same area of the cortex. In some instances the 
fits appear to be due to localized parenchymatous 
syphilitic changes in the cortex, and, as such, are not 
necessarily associated with any clinical sifns to indicate 
the presence of general paralysis. Evidence of local 
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origin is also seen where general epileptic fits are asso- 
ciated with organic disease of the brain, as when they 
follow an injury received at birth or the occurrence 
of a cortical vascular disturbance during the first few 
years of life. Indeed, an injury to the brain at any 
age may be followed by general epilepsy. 

In the majority of the cases of so-called idiopathic 
i epilepsy the^^feU^tf^^Ick .Qccurs dm^ youth, and where 
‘the fits seem to have begun in later life a careful inquiry 
^will often reveal the previous existence of minor attacks 
'which had passed almost unnoticed. 

Convulsions during infancy, whatever be their cause, 
seem to dispose to epilepsy in later life, but there is 
often a considerable interval of freedom. Especial care, 
therefore, should be taken of children about the age of 
puberty, if they are known to have sufered from con- 
vulsions in infancy. 

Epilepsy tends to run in neurotic families, in many 
of which there are also some members mentally afflicted. 

When a nervous system is delicately balanced, any 
undue peripheral irritation may turn the scale, anti, in 
this way, errors of refraction, nasal polypi, adenoids, 
ovarian and uterine disease, and other sources of irritation 
may, under certain circumstances, serve to start the 
explosion. In women there is occasionally some relation 
between the attacks and the menstrual periods. 

At present our knowledge may be summed up in the 
statement that an epileptic fit depends upon some want 
of relation between the nerve cells of the cortex and their 
surroundings. In some cases, probably in many, it is 
the nerve cells that are at fault, so that toxins and 
stimuli are capable of producing a discharge quite dis- 
proportionate to their intensity; while in others the 
nerve^ cells may be of average stability, but the toxins 
reaching them may be too powerful to be withstood, 
just as the strongest of them will succumb to an over- 
dose of strychnine or to the poison of tetanus. 

Symptoml-^Wliether the cause is of local or of 
general origin, the main characteristic of an epileptic 
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attack is a nervous disckarge from tke cells of tke cere- 
bral cortex. Hence the symptoms vary according to 
(1) the part in which "the discharge originates, (2.) the 
direction in which it extends, and (3) th^ rapidity with 
which it spreads. 

If a general view of the cerebral cortex is taken, 
it will be understood how the warnings occur in some 
cases and not in others : how in some the discharge 
is limited to a restricted area, and finally how in others 
a generalized convulsion results. 

When the discharge starts in any of the areas the 
'functions of which are known, its first efiects are those 
of stimulation of the given area. Thus a discharge 
beginning in the occipital lobe will give rise to visual 
symptoms, and in the temporo- sphenoidal lobe to auditory 
symptoms, and so on. If the fit begins in the motor 
area, twitching of a limb is often the first sign, just as 
it is when a gross lesion causes the irritation. 

Thus the nature and position of the aura, which 
may be referred to almost any part of the body, indicate 
that particular area of the brain at which the discharge 
commences. 

The different stages of a fit may be tabulated thus : 

1. Aura; 

2. Convulsions : 

{a) Tonic, (b) Clonic. 

3. After-effects : 

Sleep, headache, and aching of limbs. 

Coma. 

Automatism. 

Temporary mania. 

Temporary paralysis. 

At the termination or in the absence of the aura, the 
patient suddenly loses consciousness, and, with a respira- 
tory spasm which often produces a groan or cry (the 
epileptic cry), falls to the ground with, the muscles in. a 
state„of tonip .cpMwticm, In about half a minute this 
stage is succeeded .by clonic contractions, which last for 
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two or tliree minutes or so and then gradually pass oil, 
leaving the patient usually in a deep sleep, or leading 
to one or other of the post-epileptic conditions mentioned 
above; # 

The commonest alterzeffect is sleep of varying length, 
from which the patient is apt to wake with tired and 
aching limbs, as though he had been bruised all_over. 
Sometimes the sleep deepens into comai 

The aurfe, — ^These may be classified as sensory and 
motor, 

1. Sensory aurse. 

{aj Special senses : 

'Visual. 

Auditory 

Smell. 

Taste; 

{h) General : I 

Sensations of something passing up a limb. 

Tingling. 

Giddiness. 

Palpitation; 

Flatulence and sensation in the pit of 
the stomach (epigastric aura). 

(c) Psychical, e.g. dreamy states, reminiscences. 

Aurp of special senses -, — Of these the visual and 
auditory are common, wliile warnings of taste and smell 
are rare. Visual aurae often take the form of flashes 
of light, partial or complete loss of vision, and images 
of various kinds, while loud noises and whistlings are 
most frequently met with in connection with the auditory 
warnings. Sometimes words are heard, or a part of a 
sentence which may always stop abruptly at the same 
place in successive attacks, when consciousness is lost. 
Warnings of ta’ste and smell seem always to be unpleas- 
ant ; an indescribable “ sulphurous ” smell or a taste 
of “ rotten cabbage ” are among those described. 

Aurce of general sensation ^ — The best-known is the 
sensation bf something passing up the arm or leg,” 
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from which the term “ aura ” was originally derived. 
The feeling generally begins in the hand and passes 
deliberately up the arm until it reaches a certain point, 
when consciousness is lost. With thts kind of aura 
there is a good chance of arresting the fit by tying a 
cord round the arm and pulling it tight the moment 
the sensation is felt — a practical device which has been 
handed down from ancient times. 

Most of these general sensations are vague and call for 
no special description, and in many of them the patients 
find it difficult to express their feelings in words, 

Autcb of 'psychical sensations , — These warnings are 
intefeM'ng,"‘’'and 'include various dreamy conditions 
which are often not altogether unpleasant. There also 
occur the peculiar sensations known as “ reminiscences,” 
in which there is a feeling of familiarity with a scene, as 
though it had all been seen before, though it is often 
impossible that there can have been any previous know- 
ledge of it. These sensations may be experienced by 
healthy people, and have been well described by Dickens, 
Scott, Tennyson, Oliver Wendell Holmes, and other 
writers ; but when they occur very frequently and 
vividly they should be regarded with suspicion, and 
careful inquiry should be made for any other symptoms, 
such as attacks of momentary dizziness, or the signs of 
spasm in the jaws, face, or eye muscles, which, if present, 
will indicate the need for treatment. 

^ As a rule an aura lasts from a few seconds up to a^' 
minute or so, but sometimes it is of considerably longer 
duration, and enables the patient to try to check the 
fit and to get into a place of safety. 

In about half the cases there is no aura at all. 

^ Indefinite feelings, headaches, depression, and irrita- 
bility sometimes enable the patient to prophesy the onset 
of a fit some hours, or even a day or two, before its 
occurrence. 

^ Motor aurae. — ^These consist of twitching of parts 
of limbs, and where the extension of the discharge 
proceeds slowly its progress can be traced by the 
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movements of successive parts of the limbs, just as 
may be done when a tumour causes the fit (Jacksonian 
epilepsy). It is important to emphasize the fact that 
the characteristics of Jacksonian epilepsy,’ where the 
convulsion spreads slowly from part to part, and either 
remains local, or becomes general with loss of conscious- 
ness, are by no means confined to cases where there is a 
tumour or other gross lesion (in which connection the 
term was first used), but are very often found in associa- 
tion with attacks of ‘‘ idiopathic ” epilepsy. 

PostepUeptie automatism. — Here the patient 
performs coordinated acts without any knowledge of 
what he is doing : thus, he may walk for hours, and 
on coming to his senses may find himself miles from 
where he intended to go ; or he may drive through 
crowded cities without any remembrance ; or — most 
important of all — ^he may commit any kind of crime 
while he is in this irresponsible condition. 

The important point in this connection is that the 
automatism is just as likely, or perhaps even more 
likely, to follow a minor fit which may be so slight as 
to pass unrecognized by those aroun^ who therefore 
only see in the illegal act the impulse of the criminal. 
Mental disturbances sometimes appear to take the place 
of a fit, and are then spoken of as psychic equivalents.” 

Postepileptic mania is not very common. It 
is often of temporary duration, but while it is present 
the patient may be very violent. 

Postepileptic paralysis. — ^After a fit, one or more 
limbs are sometimes paralysed. The cause is presumablv 
nervous exhaustion, and the power generally quickly 
returns. It is not a common occurrence. 

Details oi,a flit. — ^It will now be instructive to follow 
out a fit in detail. 

If the patient be subject to a visual aura the discharge 
will begin in the occipital area, which is the seat of the 
function of vision, and he has visual sensations which 
may take the form of bright lights or dimness of vision. 
The face will probably become pale. 
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The discliarge, having once broken down the sur- 
rounding resistance, spreads with lightning rapidity 
over the motor and frontal regions. The part of the 
motor area which generally appears ^o feel the efiect 
first is that connected with lateral movements of the 
head and eyes, and hence the head and eyes turn to one 
or other side (conjugate deviation). Almost synchron- 
ously with this movement the discharge spreads over the 
rest of the fore part of the brain. Consciousness is lost, 
and the intense stimulation of the motor area throws 
the whole body into a sustained spasm. The patient 
becomes quite rigid and falls like a log, uttering at the 
same time a cry, groan, or gurgling noise.' He , is,, now 
in the stage of tonic spasrn, in which the muscles of 
respiration take part, and consequently the face becomes 
turgid and the veins swell. Frothy fluid appears at the 
lips. After a few^ seconds a little twitching is seen, 
beginning first probably in the face and then gradually 
becoming general ; the limbs are alternately violently 
flexed and extended ; the champing jaw often catches the 
protruding tongue, and blood is added to the frothy mucus 
in the mouth. The sphincters are frequently relaxed. 

Then the violence of the movements gradually 
diimnishes, until in two or three minutes or so all is 
quiet again, and the patient either gets up and goes 
about his business in a more or less dazed condition, 
or, if the circumstances are favourable, sleeps for several 
hours. 

The conjunctival reflex is lost throughout the fit, 
and the pupils are dilated and do not react to light. 

Immediately after a severe fit the knee-jerks may 
be temporarily abolished owing to the exliaustion of 
the pyramidal fibres consequent on the convulsion, 
but more often the knee-jerks are increased, and ankle- 
clonus and temporary extensor response of the plantar 
reflex may be present. 

Status epilepticus. — ^In the status epilepticus, 
which is a rare -complication of epilepsy, the patient 
has a rapid succession of fits, and in the more severe 
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forms there are no intervals of consciousness between 
the attacks. It is always a serious condition, and in 
many cases death occurs from exhaustion. 

Minor .epil^sy. — ^Minor attacks are variously 
. designated, either as “ faints,” ‘‘ turns,” or as dizzy ” 
"and ‘‘peculiar” feelings. Apparently they are due to 
localized discharges of momentary duration, and their 
signs therefore pass ofi rapidly and are very limited in 
their distribution. The most common variety is char- 
acterized by a momentary loss of consciousness. The 
patient “ loses himself ” for a few seconds, stops abruptly 
in his conversation or work, perhaps drops something, 
and then continues as before. Such attacks often pass 
unnoticed, but, if attention is drawn to them, a passing 
pallor of the face, with possibly a slight twitching of some 
muscles, may be observed. 

The “ reminiscences ” to which allusion has already 
been made are also common in minor epilepsy. 

Visceral, auditory, and visual sensations are all 
common, and indeed any of the sensations w^hich have 
been described as the aura of the major fits may occur 
as manifestations of the minor variety. 

In this way the minor attacks may be looked upon 
as abortive fits in which the discharge remains strictly 
circumscribed. Presumably these slight discharges are 
particularly apt to arise in the frontal region, since 
momentary loss of consciousness is such a common event. 
A patient may suffer from minor attacks for years before 
a major fit occurs ; in other cases both frequently occur, 
but in many the major attacks alone occur. 

Post-epileptic automatism, as already remarked, 
^s very liable to follow a minor fit which may have been 
so slight as to pass unnoticed. 

Diagnosis. — Epilepsy has to be distinguished from 
convulsions which have a definite organic or toxsemic 
basis. 

From convulsions of infancy , — ^Little children are, 
as we have already seen, very liable to convulsions, 
which in the majority of cases cease to recur as develop- 
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ment takes place. The individual convulsions are in- 
distinguishable from those of epilepsy, but, bearing in 
mind this special tendency of childhood, it is permissible 
to hope that in any given case the fits 'vill pass ofi as the 
child grows older. Suspicions may be aroused by the 
history of other members of the family, and by the fits 
occurring in an apparently quite healthy child without 
any adequate associated condition such as rickets. 

Lastly, it must be remembered that a succession of 
convulsions in childhood undoubtedly makes for the 
occurrence of fits in later life, and it is common to find 
a recurrence of the convulsions about the age of puberty, 
even though there have been several intervening years 
of freedom. 

From convulsions due to organic disease in children; 
— ^If the organic disease is acute, e.g. meningitis, the 
convulsions are, of course, for the moment, a symptom 
of minor importance. If the fits are associated with 
any of the forms of infantile hemiplegia or diplegia, 
or follow as a late result of meningitis, or from hydro- 
cephalus, then they are likely to assume the ordinary 
character of epilepsy. 

From convulsions due to cerebral tumour. — ^There are 
two conditions in which epilepsy may be confused with 
cerebral tumour : 

1. I^en the convulsion is general. — Occasionally it 
happens that a general convulsion, indistinguishable 
from an epileptic fit, is the first sign of a cerebral tumours 
While, of course, bearing in mind the possibility of other 
symptoms, the most certain way to avoid mistaking 
the generalized convulsion of a tumour for epilepsy is 
by e^nfining systematically the optic discs. It is very-^ 
likely t£at the appearance of the fundus will be sus- 
picious, even if there are no other symptoms to suggest 
the^hr^® nature of the disease. 

^ When the convulsion is local. — ^Tumours situated in 
the motor area of the brain cortex cause fits (Jacksonian 
epilepsy) which begin by localized movements that 
deliberately progress to other parts of the limb, and may 
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or may not terminate in a general convulsion with loss 
of consciousness. 

^ It must be remembered that many cases of ordinary 
epilepsy also begm in this way, and that in the complete 
absence of all other symptoms of a tumour the case is 
likely to be one of idiopathic epilepsy. 

From convulsions due to general ^aralijsis. — General 
paralytics are always liable to convulsions, and the possi- 
bility of these must always be remembered when a middle- 
aged man or woman suddenly has a fit for the first time. 

From urcemic convulsions. — Uraemia sometimes first 
shows itself by a convulsion, but an examination of the 
urine will usually make the nature of the case clear. 

From convulsions due to alcoholism. — Chronic alcoholics 
sornetimes have for the first time in middle life a fit 
which appears to be epilepsy, though in many it is 
probable that the eSects of renal disease are complicating 
factors. 

From convulsions due to hjsteria. — The difficulty of 
deciding whether a fit is hysterical is chiefly due to the 
fact that in most cases the medical man has only the 
history to depend upon. 

The chief points on which reliance is placed in making 
the differentiation are as follows : — 


Epilepsy 


Hysteklv 


Cry , . . 

Fail ... 


Sphincters 

Tongue 

Strug glmg 


Presence of 

others 

Duration 


A single ciy or groan... 

' Sudden, without any 
attempt to save them- 
selves 

Often relaxed 

Bitten 

^0 purposive strug- 
gling 

Fits occur when iiatient 
is alone or in pre- 
sence of others 

A few minutes 


Often several shriehs. 

Slide down ; seldom hurt 
themselves by falling. 

Not relaxed. 

Not bitten, but lips may 
be. 

Often struggle and fight, 
requiring several peo- 
ple to hold them. 

Usually in presence of 
others. 

Often a long time. 
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It is necessary to remember that an hysterical fit 
may directly succeed one of epilepsy, and that the 
latter may be of the “ minor ” kind, and be quite un- 
noticed by the ordinary bystander. ^ 

Prognosis, — It is difficult to estimate with any 
accuracy the number of cases in which fits have entirely 
ceased, for such patients naturally escape further ob- 
servation. It is generally thought that the disease is 
arrested in from 5 to 10 per cent, of all cases. It is 
impossible to predict what course the disease is likely 
to take until the effects of steady treatment are known, 
for it is rare for the fits to disappear spontaneously. 

Long intervals between fits, and absence of minor 
attacks, are both favourable points, and cases beginning 
in„. later life are generally more easily influenced than 
tjipse arising about the period of puberty. Statistics 
show that the prognosis is no worse in cases where there 
is an hereditary tendency. The principal danger to 
life, except when the rare condition of status epilepticus 
occurs, arises from possible accidents, of which the chief 
are suffocation from turning on to the face in -nocturnal 
epilepsy, injuries or death from a fall when conscious- 
ness is lost, and choking from the passage of vomited 
food into the larynx. In a considerable number of con- 
firmed epileptics there is mental deterioration, which 
not infrequently becomes advanced enough to constitute 
insanity. 

Treatment. — ^To treat epilepsy with any degree of 
success the utmost attention must be given to details. 

The daily life should be arranged to avoid any con- 
ditions which are likely to cause sudden variations in the 
equihbrium of the nervous system. 

Peripheral stimuli of undue strength from without, 
as the sudden appearance of bright lights, loud noises, 
and other things causing “starts,” must be avoided 
just as much as those from within, and a quiet, even 
life, with perfectly regular hours, should be led. The 
occupation should be physical and mental, judiciously 
proportioned to each case. It is most important not 
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to allow idling and day-dreaming. All evidence shows 
that occupation reasonable in kind and degree is bene- 
ficial, and it is largely due to the opportunity of leading 
a mechanical liff^,, with proper occupation, that epileptic 
colonies are so successful. It is not common for epileptics 
to have fits when they are engaged in some engrossing 
occupation ; the dangerous moments seem rather to be 
those in which the mind is aimlessly wandering, and just 
between the sleeping and the waking condition is a 
favourite time for a fit; 

Arrest of fits at their onset. — Many patients find out 
for themselves that they can frequently ward ofi a 
threatening fit by ‘‘force of will/’ This power should 
be encouraged, and it may often be aided by muscular 
exertion. The moment a fit threatens, the patient 
should clench his teeth and grasp something tightly. 
The most convenient method is to clasp his own arm as 
tightly as possible, and in many instances the discharge 
can in this way be arrested. 

The possibility of arresting fits by tightening a cord 
when the aura passes up a limb has already been men- 
tioned (p. 425), and, when practicable, should always 
in such cases be employed. Smelling strong salts and 
inhalations of amyl nitrite sometimes meet with success. 
Every fit stopped is a distinct gain, and where the 
fits are few and far between it is most important to 
make the gaps as wide as possible. 

Diet. — The food should be simple and quite plainly 
cooked, and spices of all kinds should be avoided. Thp 
question of .allQwi^.ineat is one on which there is some 
difierence of opinion. Certainly, the meat taken should 
be moderate in amount and of an easily digested nature, 
but there seems to be no great benefit in abolisjliing 
it altogether, at least in the majority of cases. More 
recently it has been thought that the harmful constituents 
of food are the ‘‘ jiuri^.” bodiesjt^nd .diets have been 

* The purin bodies are substances of which, the compositioii C5H4 
forms the basis ; they are found in many common foods, and also as 
the result of tissue metabolism of the body. See “Purin Bodies of 
Food-Stuffs,’" by Walker Hall. 
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constructed to eliminate these. Such a diet would im 
elude milk, eggs, butter, cheese, rice, macaroni, tapioca, 
white bread, cabbage, lettuce, sugar, and fruit, while in 
potatoes and onions the amount of purih bodies is very 
small. Tea, cocoa, coffee, meat, and fish should, on 
this hypothesis, be avoided. Among the meats which 
contain the least quantities of purin bodies are tripe, 
neck of pork, and cod-fish. 

Aldren Turner* has found that diets constructed 
on this principle seem to be beneficial in some instances, 
but,' like other forms of treatment, are not likely to 
produce an efiect that is constant for all cases. 

Elimination of salt. — The elimination of salt fi‘om 
the diet has been advised on the supposition that the 
bromide can take its place in the tissues of the brain. 
By this means it was hoped that the fits might be con- 
trolled by smaller doses of bromides, which at the same 
time would have a more powerful efiect. No constant 
results have been obtained, but a certain proportion of 
cases seem to have benefited, so that it is often worth 
a trial. 

Drink. — Alcohol in any form should be absolutely for- 
bidden. Coffee is too stimulating; but weak fresh tea 
may generally be taken. Water and milk are the best 
drinks for general purposes. 

Bowels. — The bowels should be most carefully regu- 
lated. Constipation very often appears to be the exciting 
cause of an attack. 

Drugs. — The ^rpm|4es , of potassium, sodium, and 
ammonia, given judiciously, are the best drugs in epilepsy, 
and, in spite of its more depressing influence, potassium 
bromide is the one which appears on the whole to give 
most satisfaction. Many prefer to give the di:fferent 
bromides together. Bromide of strontium also is useful. 

Regulation of dose . — ^Much of the success in treat- 
ment depends upon carefully regulating the doses. If 
too little is given, the fits are not checked ; while if the 
amount is unnecessarily large, mental depression and 
y Practitioner^ April, 1906. 
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dullness are produced. The ideal dose is that which 
is just sufficient to check the fits. 

It is"^, of course, impossible to lay down any rules that 
are applicable to all cases, but in the case, say, of a 
young man with a history of only one or two attacks 
at long intervals, it is most important that those attacks 
should be arrested or be limited to very long intervals, 
and there is a reasonable probability at such a stage 
of at least attaining the second of these objects. Every 
fit he has in the future will make this probability less ; 
hence it is better to err on the side of plenty of bromide 
in order to make sure of checking the fits, even at the 
risk of causing some temporary depression. 

On the other hand, in a conffimed epileptic there 
is not the same urgency, and the suitable dose can be 
more deliberately arrived at. Broadly speaking, the 
dose limits of bromide in epilepsy are between 1 0 and 
80 grains a day. Larger doses are sometimes needed, 
but as a rule are not beneficial when the smaller amount 
has no efiect. 

Time for giving bromides . — ^Much may be done by 
considering the times at which fits usually occur in rela- 
tion to the taking of medicines. Where the attacks 
show no regularity the doses may be taken at con- 
venient intervals twice or three times a day as required, 
but where it is possible to calculate to some extent 
on the onset of a fit, a judicious anticipation will often 
meet with success. Thus, if the fits occur only during 
sleep, or in early morning, a single dose of 20 or *30 grains 
of bromide may be taken the last thing at night, 

Draivhachs of bromides . — ^The drawbacks to taking 
bromides continuously are the tendency to the production 
of (1 j‘ acne, (2) mental depression. 

The tendency to acne can be counteracted by com- 
bimng small doses of arsenic with the bromide. This 
in its turn has a drawback, for arsenic taken over a long 
period of time may give rise to pigmentation of the skin. 
When combined with bromide the arsenic in the doses 
usually given has not the same tendency to^j produce 
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neuritis or other unpleasant effects which it is sometimes 
apt to do when taken in other ways. 

An example of a prescription is as follows : — 

Potassii bromidi ... Bg. 12 ... gr. xx 

Liquor is arsenicalis Cl. 12 ... txiii 

Spiritus cHoroformi Ml. 1 ... -tryxv 

Aqute ad Ml. 30 ... §i 

Two tablespoonfuls to be taken twice or three times a day 
after food. 

As already mentioned, the bromides of sodium or 
athmonia may be substituted for that of potassium, 
or the dose may be divided between the three. 

Adjuvants to bromides . — Wliile bromides form the 
basis of nearly every prescription for epilepsy, there are 
other drugs which, when combined with them, appear 
often to have some good influence. Of these the most 
important are belladonna and borax, either or both 
of which may be combined with the bromides. 

Potassii bromidi ... Dg. 12 ... gr. xx 

Eoracis purificati . . . Dg. 3 ... gr. v 

Tinctures belladonuin Dl. 3 ... 

Liquoris arsenicalis Cl. 12 ... i^tii 

Spiritus chloroformi Ml. 1 ... 

Aquae ad Ml. 30 ... §i 

Two tablespoonfuls to be taken three times a day. 

The ordinary major fits which are not checked by 
various doses of some such mixture as the above are 
not likely to be much lessened in frequency or severity 
by anything else, though .occasionally the addition of 
small doses of and potassium iodide seems 

to have a good effect Iron may be of assistance when 
there is anaemia, but in some cases it disagrees. Nitro- 
glycerin may, in the form of liquor trinitrini, be given 
with the bromides when the condition of the peripheral 
circulation seems to warrant the administration of vaso- 
dilators. 

The minor fits are often more difficult to control 
than the major ones; and where bromides fail, pills 
of zinc oxide may be tried. An endless number of dxugs 
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has naturally been tried and commended at various 
times, but no mixture meets with such uniform success 
as those of which bromides constitute the basis. 

Surgical treatment, often useful where fits depend 
upon a gross lesion, is very seldom indeed of use in general 
epilepsy. Here and there a very local and deliberate 
onset may suggest the advisability of removing a piece 
of the cortex, but in the large majority of cases no 
operation is likely to produce a cure. 

Summary of treatment. — The points to which atten- 
tion should chiefly be given may be summed up as 
follows : — 

L General mode of living. 

2. Diet. 

3. Alimentary canal. 

4. Removal of all sources of peripheral irritation. 

5. ^ Administration of drugs, the chief of which are 
bromides. 



CHAPTER XLVI 
TETANY 

Tetany is characterized by spasmodic tonic contractions 
of the muscles, chiefly those of the extremities, and by 
an increase in the irritability of the muscles to electrical 
and mechanical stimulation. 

Etiology, — Tetany is most commonly to be seen in 
children who are the subjects of rickets. More rarely 
it occurs in adults, and has been noted in association 
with chronic dilatation of the stomach, diarrhoea, 
debility after lactation, and removal of the thyroid 
gland, in connection with which the parathyroid is sup^ 
posed to be the essential factor. Occasional epidemics 
have been recorded. 

Pathology, — The contractions are probably set up 
by a toxaemia which arises at some time during the 
course of the diseases mentioned above. No definite 
lesions have been found after death, and the exact seat 
of the irritative process, whether in brain, cord, or nerves, 
is a matter which still remains undecided. 

Symptoms, — ^The spasms, which are often preceded 
by sensations of tingling and numbness, are generally 
most prominent in the distal parts of the extremities. 
The hand usually assumes an attitude which is character- 
istic. The fingers are flexed at the metacarpo-phalangeal 
joints and extended beyond, a position which is brought 
about by a spasm of the interossei, while the thumb 
is brought into the position of opposition and pressed 
tightly into the palm. At other times the fingers assume 
the shape of the claw-hand,” The wrist- and elbow- 

m 
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joints are flexed, and the arm is adducted. Tonic 
spasms of a corresponding nature occur in the feet; 
the foot is inverted and the toes are flexed. Swelling 
of the hands and feet sometimes occurs, and the attacks 
may also be accompanied by a considerable amount of 
pain and tenderness in the limbs. In severe cases the 
spasms spread to the trunk and cause opisthotonos, and 
in some instances the tongue and muscles of the face 
are afiected. 

The attacks last for variable times. Sometimes the 
spasms pass off in a few minutes, and at other times 
they are more or less continuous for some hours. 

Trousseau observed that an attack may be brought 
on by pressure on the main nerves and vessels of the 
limb. 

The muscles and their motor nerves are very irrit- 
able to mechanical stimulation (Clivostek’s sign)', a fact 
which can be well observed in connection wdth the 
muscles of the face. The sensory nerves also are unduly 
irritable. 

The excitability of the nerves to electrical stimula- 
tion, especially to that of the galvanic cun*ent, is greater 
than normal, and the anodal opening contraction is 
greater than the kathodal closure contraction. 

Diagnosis* — The carpo - pedal contractions of a 
typical case are not likely to be confused with any- 
thing else. 

When tlie spasms extend to the trunk and face, the 
possibility of tetanus may present itself, but is negatived 
by the order in which the contractions have appeared, 
as well as by the absence of trismus, which is such a 
characteristic early sign of tetanus. 

Prognosis — The occurrence of tetany in children 
is not usually dangerous, but sudden death has occasion- 
ally taken place in association with the spasms. As a 
complication of chronic dilatation of the stomach, 
tetany may be very troublesome or even dangerous ; 
and if organic disease of the stomach be present, the 
onset of the spasms may indicate the immediate 
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necessity of obtaining some relief tiirougli a surgical 
operation. 

Treatment. — ^In children the bowels should be 
relieved by castor oil, and enemata if necessary. Warm 
baths may be useful during an attack. Among the 
sedatives that are most likely to bring relief are bromides 
and chloral. Attention must also be paid to the general 
health, which in the case of children is usually impaired 
by rickets. 



CHAPTER XLVII 

PARALYSIS AGITANS (PARKINSON’S DISEASE) 

Paralysis agitans is characterized by the gradual 
onset of weakness, tremors, and rigidity. 

Some degree of weakness is probably present in all 
cases, but the amount of tremor and rigidity is very 
variable. 

Prom the point of view of diagnosis, rigidity is quite as 
important a symptom as tremor, and the nature of the 
disease is often clear though there may be no tremor. 

Etiology. — ^It is nob possible to attribute the onset 
to any direct cause, though injury, shock, ^vony, or 
anything that causes general debility sometimes appears 
to be the starting-point. Between 45 and GO is the 
age at which the disease usually begins, and men are 
rather more commonly affected than women. 

Pathology. — ^Nothing definite is known concerning 
the underlying changes in the nervous system. Altera- 
tions in the structure of the cortical cell bodies and their 
dendrons have been found by some, while others have 
described arterial and perivascular changes ; but none 
of these seems to be constantly present. It has been 
suggested that the modification or want of some internal 
secretion, more especially of that connected wdth the 
parathyroids, may be the cause. Others consider that 
the essential changes take place in the muscles. Wilson 
has remarked upon the resemblance that exists between 
the symptoms of paralysis agitans and those of progressive 
lenticular degeneration {see p. 376). Tremors, rigidity, 
and weakness are common to both conditions, and in 
440 
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these circumstances Wilson considers it might be expected 
that the* localization of the lesions should be more or 
less identical, i.e. in the corpus striatum. Jelgersma is 
quoted as having demonstrated degeneration of strio- 
thalamic fibres and of the lenticular bundle of Forel in 
paralysis agitans. 

In any case, the frequency with which the onset of 
symptoms assumes a hemiplegic distribution is strongly 
suggestive of the cerebral origin of the disease. 

Symptoms. — The onset is usually insidious. Oc- 
casionally the tremor seems to date definitely from the 
time of an injury or shock, but more often it begins so 
gradually as to be scarcely noticeable. 

In some a slow, progressive weakness, with increasing 
stifiness, marks the onset ; while in others the weakness, 
tremors, and rigidity all appear at about the same time. 



Pig. 108 .— Writing in a case of paralysis agitans. 


The tremorq are generally first noticed in one hand ; 
the thunrff"^and forefinger move rhythmically in a way 
which has been aptly described as ‘‘pill-rolling” in 
character. At first the trembling is scarcely noticeable, 
but gradually obtrudes itself until it begins to interfere 
with ordinary actions such as writing. (Fig. 108.) 

From the forefinger and thumb the tremor spreads 
to the other fingers, and at last the whole hand takes 
part in the movement, which later may extend to the 
elbow and to some extent to the shoulder. 

By an efiort of will the movements can be controlled, 
but only for alew seconds, and in severe cases an attempt 
to keep one limb still generally results in increased move- 
ments of another. 

The tremors are most obvious when the limbs are 
at re§t, and, indeed, during brief voluntary movements, 
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e.g. holding out the hand, they hecome distinctly less, 
though they do not altogether cease, as is sometimes 
stated. 

This remissiin during voluntary movement can be 
easily demonstrated by asking the patient to write 
or draw a line, an action which, from the tremor present, 
would often appear almost impossible, but which on 
trial often proves to be done comparatively well (Fig. 109). 

The tremors cease during sleep. 

From one hand the tremor generally spreads to the 
leg on the’ same side, and thence to the hand on the 
other side, but there are many exceptions to this rule. 
Some of these are more apparent than real, for the 
tremor in the legs is often less noticeable than that in the 
arms, probably because the muscles are more in action, 


Fig. 109.— Line drawn by a patient with a severe tremor, showing 
at the beginning powder temporarily to control the tremor. 

for, as already mentioned, movement becomes more 
obvious when the muscles are relaxed. 

As the disease progresses, the head, face, and jaws 
may all take part in the movements. 

more characteristic of paralysis 

agitans tluin tremor. 

I At first scarcely noticeable, it creeps on relentlessly 
until the figure becomes fitmly set in the characteristic 
position (Fig. 110). Obeying the usual laws, the flexors 
oyerfcalance the extensors, and the patient becomes 
bowed like an old man, with the head bent forwards 
and the body flexed. The arms are adducted at the 
shoulder and. flexed at the • elbows, while the fingers 
and thumb are bent into a half-closed position. The 
thumb is often curved in a position of hyperextension 

mm), 

fxed and expressionless {Parhinson^s 
The voice is dull and monotonous, owing 
cliiefly to the rigidity of the muscles of the lips and face. 
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It can easily be imitated by trying to talk without 
moving the lips. 



Fig. 110.— Case of paralysis agitans showing the characteristic 
attitude. 

Voluntary movements are performed slowly and 
stiffly, and the reaction times are thereby lengthened. 
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The relaxation of muscles also takes place more tardily 
than usual. 

The rigidity of the bowed body with the upper part 
bent over throws ^e’centre of gravity forward and leads 
to the peculiar gait, in which the patient takes short, 


rapid steps that oftentimes amount to a run, and when 
once started he has considerable difficulty in stopping 
^rom his appearance it has been well said tliat the 
patieut_ looks as if he were trying to catch up his centre 
01 gravity. ^ 



-Jiyperextension of the thumb in a case 
of paralysis agitans. 
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The mechanism of this peculiar gait can be best under- 
stood by imitating the conditions under which it occurs. 
If the body is bent well over and kept stiff, so that the 
balance is only just preserved, and a ^ort step forward 
is taken, there will be a tendency to fall, which is only 
counteracted at each step by rapidly shuffling the hind 
foot forward. This movement is repeated indefinitely, 
and the patient being unable to bend the body back, and 
so to restore the balance, there is difficulty in stopping 
without running the risk of falling, unless he catches 
hold of something for support. 

In the same way, if the patient is suddenly started 
backwards, the rigidity of his body makes it difficult to 
regain the balance, and the movement backwards is 
involuntarily continued for some steps. This is known 
as retro'pulsiQn. A similar effect can also be obtained 
by suddenly starting the patient on a side movement 
{later opulsipii). 

The dee^ reflexes are generally said to be unaltered, 
but in rnanjT' cases, especially before rigidity becomes 
marked, some exaggeration may be found. Likewise, 
with regard to the plantar reflexes there is usually no 
alteration, but systematic examination has shown the 
author that every now and then an instance occurs in 
which a typical extensor response is obtained. Taken 
in conjunction with the view already mentioned, that 
the seat of the disorder is in the corpus striatum, this 
behaviour of the reflexes is interesting, since it shows 
that the degeneration, although primarily outside the 
pyramidal motor tracts, may occasionally extend into 
them, and so cause exaggerated knee-jerks and extensor 
responses to be added to the usual symptoms of the* 
disease. 

Among other symptoms are c mmp ,, which are often 
troublesome. Some patients con^Mn of the toes draw- 
ing up under the feet and troubling them in walking. 

Sensations of common, and are 

apparently of vaso-mdtor origin. 

In the later stages, when it is almost impossible to 
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move voluntarily, there is often very great restlessness, 
with a desire to have the position of the limbs constantly 
altered. 

Pi:*ogiiosis.--pThe disease progresses slowly, and 
finally the patient may be quite bedridden. Tiiere is no 
special danger to life. 

Treatmeiit.--Tlie only chance of doing anything 
for these cases is to begin treatment early. Even then 
it is only palliative, but undoubtedly much comfort and 
some retardation of symptoms can often be obtained 
by judicious treatment. 

This has to be directed towards relief of the three 
main symptoms, tremors, rigidity, and weakness. 

The cases in which the tremors are severe are the 
most painful, for the patient is never able to be at rest, 
and, unfortunately, no drugs can be depended upon to 
still them. All the usual sedatives may be tried, but 
only seldom is any lasting effect produced. Opium 
and its preparations are of no use. 

When the tremors are very bad, hyoscine sometimes 
checks them to some extent. It may be given in doses 
beginning with gr. of the hydrobromide, but it must 
be used with caution on account of its toxic effects ; and 
it cannot be said that any great relief is often obtained 
from this or any other drug. 

In slight cases the patient should be encouraged to 
control the tremor, but in the more severe SiUj sustained 
effort is very exhausting. Little devices of various 
kinds can sometimes be found to give comfort. In one 
patient, carrying a heavy stick gave some relief to the 
tremor. 

It is scarcely necessary to state that as quiet a life 
as possible should be led. Excitement makes the 
tremor worse, and in some instances, 'so long as the 
patient remains quiet, it gives him very little trouble 
for quite a number of years. 

Tfie, rigidity is best combated by carefully regulated 
active and passive naovements, and, if these are prac- 
tised early enough, there is no doubt that the tendency 
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to permanent fixation may be postponed. Hot baths 
regularly given and accompanied by light massage also 
afford relief. 

Tlie weakness requires no special fojm of treatment. 
The main point is to keep _ up the general nutrition : 
the diet should be suitable in quantity and quality ; 
and the patient should live as much as possible in the 
open air— a mode of life which seems to exercise a general 
influence in retarding the progress of the disease. 



CHAPTER XLVIII 

CHOREA (RHEUMATIC CHOREA, SYDENHAM 
CHOREA, ST. VITUSES DANCE) 

Chorea is cliaracterized mainly by the presence of 
involuntary movements, together with varying degrees 
of muscular weakness and incoordination. Frequently 
there are also some mental changes present. 

Etiology. — Chorea is a disease chiefly of cMMren 
between the ages of 5 and 15, and occurs more often 
in girls than in boys, 

RJieujmtism is undoubtedly the principal under- 
lying cause, and statistics show that a definite history 
of rheumatic manifestations can be obtained in a very 
large number of cases. Less often an attack of rheu- 
matism follows chorea, and only occasionally are the 
two conditions associated. 

Acute specific fevers other than rheumatism are 
not directly concerned in the causation of chorea. The 
apparent relationship of the disease to scarlet fever may 
depend upon the close association which exists between 
the latter aflection and rheumatism. 

In the rheumatic child anything which strains the 
nervous system seems to dispose to an attack of chorea ; 
hence inherited nervousness, too much schooling, frights, 
errors of refraction, and other forms of irritation often 
appear in the history of the case as 'the apparent causes. 
Fright is especially apt to be closely followed by chorea. 

Chorea is sometimes associated with fregnancy, but 
in the majority of these cases also some history of 
previous rheumatism can be obtained. 
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Pathology. — That this form of chorea is a mani- 
festation of rheumatism is now generally conceded. 
PdyhtCh and Holmes'^ consider that the Diflococcus 
rjieumaticus^ the presence of which they have dtunon- 
strated in the pia mater of fatal cases, is probably the 
infective agent, and among the microscopic changes that 
have been observed are hyperaemia, thrombosis, swelling 
and chroinatolysis of the cortical cells. 

Clinical signs which indicate the presence of organic 
changes in the nervous system have also been frequently 
observed, so that the disease cannot any longer be 
classified among those of “functionaH’ origin, but, as 
suggested by Grenet and Loubet,t naust, rather be re- 
garded , a.s .a, f prm of infective encephalitis. 

Symptoms. — The onset is often insidious, and 
commences with “inattention,” “dropping things,” and 
“ fidgeting,” Sometimes, especially after a severe emo- 
tional disturbance, the onset is acute, and either weak- 
ness or irregular movements appear quite suddenly. 

The symptoms may be divided into the following 
groups : — 

1. Involuntary movements; 

2. Muscular weakness. 

3. Incoordination. 

4. Mental changes. 

5. Associated rheumatic manifestations; 

1. The movements. — Thnjmovements are spasmodic, 
involuntary , and irregular, ^ey may be distributed 
ah oyer the body, or they may be confined to one 
umb or to.pjp.e side (fiemichorea). Their intensity varies 
m degree : in one case it may be quite inipbssible to 
keep the patient in an ordinary bed ; in another the 
movements can only be detected with difficulty: In 
slight cases the movements generally become .more 
obvious if the child holds out both hands with the 
fingers widely outspread, and at the same time pro- 
trudes the tongue. 

* Lancet, Oct. 13, 190G. f Ltevue j^ihrologique^ Dec. 15, 1912. 

2 D 
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HregiaJarity: is a characteristic of the inovemeots 
and the same movement is never repeated continually, 
as it is in the tics. The hands are generally more severely 
affected than t|e upper arm, and when the fingers are 
spread out there is a tendency to hyperextension. Peculiar 
grimaces are made, which, together with spasms of the 
tongue and jaw, often make talking and eating difficult. 

The diaphragm may contract spasmodicall}^ and 
the heart “may beat irregularly. Excitement of any 
kind makes the movements worse, and in severe cases 
the whole body is tossed about vdth great violence; 
During sleep the movements disappear. 

2. Loss of power. — ^There is probably some weak- 
ness in almost every case of rheumatic chorea, but it is 
often difficult to differentiate it from the spasmodic 
movements and incoordination, both of which cause 
apparent loss of power in the holding of objects. 

Lo.y of power in one or more lirnbs is,.however*..an 
important feature in a considerable percentage of cases, 
and bccasiohaUy it is the predominating one, in which 
case the term faretic chorea is sometimes used. At first 
sight such cases may simulate the paresis of acute anterior 
poliomyelitis. 

3. Incoordination. — Them^ls considerable difficulty, in 
carrying out voluntary movements with, precision, as 
is eaSIy seen by asking the child to perform some 
delicate act, such as picking up a tiny object, when the 
fingers move irregularly round it before it is finally 
seized. 

4. Mental changes.--Pjillness, want of attention, and 
^bility to do lessons are often noticed. In bad cases, 
especially when it is difficult to feed the child, .^J^^pless- 
ness may be a troublesome symptom. In the severe 
cases there may be acute delirium accompanied by a 
Id^h temperature. 

There are no definite sensory changes peculiar to 
chorea. Q^joasianalLy, there, is some degree of, ansesthesia 
o|,.y,aried distribution, and the disease may sometimes 
be further complicated by the presence of hysterical 
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manifestations. In some cases, too, complaint is made 
of pains in the limbs. 

5. Associated rheumatic manifestations. — ^Endocarditis is 
the most important rheumatic manife/jtation that fre- 
quently accompanies chorea ; the mitral valve is the 
one that is usually affected, and a systolic murmur can 
generally be heard at the apex. In fatal cases, bead- 
like vegetations of recent origin may be found upon 
the cusps. 

Eryt hema nodosum may be present in conjunction 
with the chorea. 

Joint troubles are more likely to have occurred at 
some'* previous time, but occasionally they are met with 
during the attack. 

Careful examination frequently reveals the presence 
of signs that are usually associated with organic changes 
central neryous system.* 

Some, e.g. an extensor response and hypotonus of 
the muscles, are indicative of lesions of the pyramidal 
ty,acts, while others, as the inability to perform succes- 
sive movements such as pronation and supination of the 
forearm rapidly (diadocokinesis), and failure to arrest 
the movement of the finger at a given spot (asynergia), 
suggest a deficiency of the functions of the cerebellum. 

The irritative nature of the infection is further shown 
by lymp hocytosis, which has sometimes been observed 
in the cereBro-spinal fluid after lumbar puncture. 

The knee-jerks are sometimes difficult to obtain, 
but wheiT^cited they are often rather exaggerated. 
Sometimes, owing to the irregular contraction of the 
quadriceps extensor, the leg hangs, in the air longer 
than usual, a condition which has been termed the 
“ sustained knee-jerk.” 

The sphincters are usually unaffected. 

Diagnosis. — The irregularity and persistence of the 
movements serve to distinguish chorea from the 
In the tics, periods of complete repose alternate with 
exacerbations (p. 457). 

* Q-renet aud Loubet, op^ cit. 
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The of hemipleda pr diplegia in children 

is a much slower movement, and, moreover, the pei*- 
sistence of the movements and the permanent paralysis, 
which is often af^companied by arrested mental develop- 
ment and epilepsy, all point to the nature of the case. 
The history is also frequently an aid in diagnosis, for 
in most cases it is found that the paralysis (if not the 
athetosis) and the mental changes date from birth, 
or have supervened shortly after at an age at which 
chorea never occurs. 

J^sterical move^mnts may closely resemble chorea, 
but, nie those of the tics, they are usually more regular. 
In cases of hysteria other confirmatory manifestations 
will usually be found, but it must not be forgotten 
that iLisj^QSsibfe Jpr both conditions to be present at 
thp ^me- time; 

In myoclo nug the spasms are shock-like. The trunk 
is mori uaBTe to be a&cted, and the contractions tend 
to be symmetrical. 

Prognosis. — ^Patients with rheumatic chorea gen- 
erally tend to get well in the course of a few weeks, 
but the progress is often slow, the affection lasting, on 
an average, between four and twelve weeks. There is 
a strong tendency for the patient to relapse just when 
the symptoms seem to be abating, and there is also a 
distinct tendency to recurrence after varying intervals. 

Exceptions to this benign course occur every now 
and then. Severe cases in which the body is incessantly 
thrown about may end fatally with symptoms of exhaus- 
tion, delirium, and hyperpyrexia, and to such the term 
chorea gravis is applied. 

Endocarditis which develops during the course of 
choma has the same significance as that developing 
during the course of rheumatic fever and other diseases. 

Treatment* — ^The main objects of treatment are : 

1; To obtain rest (mental and physical). 

2, To improve nutrition. 

3. To give such drugs as may be thought to.have 

a special influence on the disorder; 
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1. Rest. — ^In cases of any severity tlic child should 
be kept in bed. In others the time should be spent 
quietly, free from all excitement, and when possible it 
is desirable to avoid the society of other^-hildrcn. 

2. Nutrition must be improved by a diet contain- 
ing plenty of milk; preparations of cod-liver oil, iron, 
phosphates, and other similar tonics are very useful. 

3. Drugs. — ^The fact that so many drugs are recom- 
mended for the treatment of chorea is strong evidence 
that no single one can be depended upon to cure it. 

The drug that has gained most popularity is arsenic, 
either given in rapidly increasing doses over a short 
period of time, or in smaller amounts over a longer one. 
In the first instance, where the dose begins with 2 or 3 
minims of liquor arsenicalis and is, perhaps, quickly 
raised to 8 or 10 minims, careful observation must be 
kept for the appearance of any symptoms of acute 
arsenical poisoning ; while in giving the drug in^smaller 
doses over a longer period of time there is always a 
danger of producing peripheral neuritis. As in other 
circumstances, arsenical preparations should be well 
diluted and given after meals. 

The benefit to be obtained from this form of treat- 
ment is by no means assured, and it is now generally 
agreed that arsenic has no specific action on the course 
pi the^ disease. 

Saiicylates and aspirin are extolled by some, but, 
in spite of the close relationship of chorea to rheumatism, 
there is no consensus of opinion in favour* of these drugs. 

Phenacetin, antipyrine, and chloretone are regarded 
as useful. " 

In acute cases, chloral hydrate and the bromides 
may be required to induce sleep. 

As a general rule, rest, good food, with cod-liver oil and 
iron or some other suitable tonic, should form the basis of 
treatment, while arsenic, salicylates, phenacetin, or other 
drugs may be used additionally as occasion demands. 

Besid es treatment by drugs, the neurotic disposi- 
' tion of the”^ child needs careful consideration, and the 
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induction of happiness and contentment often materially 
assists .the, oijxe; , ^ 

Leonard Gntlixie lias found that suggestion combined 
with passive mqvements, the performance of voluntary 
movements under guidance, and, in the later stages, cor- 
recfibh of incoordination by means of graduated exercises, 
are all useful adjuncts to other methods of treatment. 

Huntington’s Chorea 

This is an hereditary form of chorea, and bears no 
relation whatever to rheumatic chorea. It can often 
be traced through several generations ; both sexes suffer, 
but it is said never to skip a generation, so that once 
the tendency is broken it does not reappear. 

The symptoms usually begin after middle age, and 
consist of choreic movements and ataxy together with 
mental degeneration. The movements cease during 
rest, br^t are otherwise very persistent ; they are slower 
than those of rheumatic chorea. 

Ataxy is a prominent feature, so that there is often 
a staggering gait like that of a drunken man. 

The mental changes are chiefly characterized by 
progressive enfeeblement: 

The disease [often | lasts a number of years. No 
adequate treatment is known. 

Senile Chorea 

Occasionally in late middle life cases occur which 
resemble in many respects those of Huntington’s chorea, 
but in these senile cases no other members of the family 
sufler. The prognosis is not good. 

Electrical Chorea 

Electrical chorea is the term applied to a rare con- 
dition in which sudden movements like those from an 
electric shock are associated with wasting of muscles 
and pyrexia. This disease, which progresses to a fatal 
termination, was first described by Dubini, and appears 
to occur in Italy only. The cause has been ascribed to 
some infective process. 



CHAPTER XLIX 
THE TICS 

The tics are spasmodic movements of cortical origin 
whicli are repeated time after time, without any definite 
cause or object. 

They usually represent voluntary movements which 
would be useful in their proper place, and their origin can 
often be traced to the repetition of movements which 
were at one time performed with a definite piirpose. 
In this way persistent blinking may result from errors 
of refraction or injury to the eye ; sniffing, from nasal 
affection ; and shrugging the shoulders, from ill-fitting 
clothes. Normally, all such movements should cease 
when the causes which evoked them are removed, but 
in neurotic or debilitated people they may become a 
habit and persist indefinitely. Several different move- 
ments may be out of hand at the same time, such as 
blinking the eyes and twitching the mouth muscles. 

These tics must not be confused with the spasms 
which sometimes accompany severe attacks of trigeminal 
neuralgia, and which have received the name of “tic 
douloureux.’’ 

The varieties of tics are innumerable. "When the 
movements are confined to a small group of muscles, 
e.g. in blinking or sniffing, they are often called simple 
tics or Jiahit spasms, while the more complex ones are 
designated as coordinate tics (Plate 22), though all true 
tics are, as a matter of fact, coordinate movements. 

There are also mental tics, in which an idea or a tune 
constantly repeats itself, though here, again, it must 
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be understood that there is a psychical element pre- 
sent in the 'production of all tics. Ties of speech also 
occur and may coexist with impulsive movements of 
the body ; in |ome of these the patient repeats some 
words which he has just heard spoken (eeholalia), 
and in others blasphemous or obscene expressions are 
habitually involuntarily uttered (coprolalia). Latah, or 
the jumping disease, found especially among Malays, m 
probably a complicated form of tic. 

Etiology. — ^Allusion has already been made to the 
origin of tics from movements which were at first per- 
formed with a definite object. Heredity and a neurotic 
temperament are both important conditions, as also 
is mimicry. Tics of slight severity often arise from 
overwork or general debility, and disappear again as 
the general health improves. 

Character of the movements. — The movements 
constituting the tics usually consist of short, sharp 
spasms, ^ which may be executed with gi’cat rapidity, 
and which have been compared to the movements from 
an electric shock ; or they may be more deliberately 
performed with a rhjd^hm that seems quite voluntary, 
while occasionally they assume a tonic character. The 
rapid, lightning-like jerks are generally well seen in the 
facial tics. 

The performance of a tic is usually preceded by a 
desire to make the movement, and followed by a sense of 
annoyance at having made it, but after a time the 
movement may become so habitual that it takes place 
unconsciously. 

^ The spasms are apt to occur in bouts, with inter- 
missions of varying length. Any attempt to control 
the movements involves great effort, which can only 
be sustained a very short time, and which is usually 
followed by a^ specially severe attack. Tlic tics, as a 
general rule, disappear during sleep. 

Diagnosis. — ^In children the movements are liable 
to bo mistaken for those of chorea. 

The distinction can be made by noting that — 
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1. The same movement or movements are constantly 
repeated in tics^ whereas in chorea the moyements are 
irregular and various. 

2. TliQ movements in tics have a-,, more distinct, 
purposeful character, though they may have no adequate 
cause and bear no definite result. Those of chorea are 
irregular and in no way suggestive of purpose. 

3. In the tics there are definite bouts, with intervals 
of complete freedom. In chorea there are exacerba- 
tions, but the intervals are occupied by movements, 
even though slight, so that there is not the complete 
intermission that is present in the tics. 

From reflex s'pasms . — ^It is very important to distin- 
guish betw'een spasms due to reflex irritation and those 
of cortical origin, which constitute the tics. Thus, as 
already mentioned, “ tic douloureux,” a reflex spasm 
arising f}*om the irritability of the 5th nerve in cases of 
severe neuralgia, has nothing of the characters -of the 
tics we are now considering, though, unfortunately, its 
name is apt to lead to confusion. 

Eeflex spasms of the ster no-mastoid, trapezius, and 
other muscles of the neck may all give rise to iorii- 
collis, and must be carefully distinguished from tics of 
cortical origin. A physiological as opposed to an anato- 
mical distribution of the movements will often be of some 
assistance. For instance, a coordinated action between 
diflerent groups of muscles, such as the sterno-mastoid 
on the one side and the deep rotators of the neck on the 
other, is much more suggestive of cortical 'origin than 
of some local nerve trouble that has by coincidence 
happened to irritate two widely separated muscles which 
physiologically tend to act together. 

Prognosis. — The outlook varies considerably for dif- 
ferent cases. In children, simple tics frequently entirely 
disappear, but in adults the result is not so hopeful. 

Those wliich have aiisen during a period of special 
strain arc more likely to disappear in favourable cir- 
cumsta-nc'cs Ilian those that have come on insidiously 
during the ordinary daily life. Those which are distinctly 
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part of an hysteria may also do well. In many the 
movements (Jiminish with improvement in the general 
health, but they are apt to show themselves again very 
readily during worry or excitement. 

Treatment; — Any source of peripheral irritation 
which causes or aggravates the spasm must be removed ; 
next, the general health must be attended to. Elec- 
tricity is useful but needs care. Where the movement 
tends to assume a tonic character, as in some of the 
cases of torticollis, faradism of the opposite muscles is 
sometimes beneficial, while galvanism may be applied 
to those at fault. 

Carefully graduated exercises, whereby the patient 
learns to arrest some movements and to make others 
more regular, are often very useful, and may be practised 
in front of a looking-glass. Massage and general exer- 
cises are valuable in some cases ; and in others, where 
neurasthenia or hysteria seems obviously to bo at the 
bottom of the trouble, a course of Weir Mitchell treat- 
ment may be very beneficial. 

The treatment of tics by sm'gical measures is tempt- 
ing, but must always be approached with great caution. 
Only very exceptionally are these measures appropriate ; 
the recollection of this will often avert the disappoint- 
ment of finding the spasm extending to other muscles, 
after the nerves to those originally afiected have been 
cut. On the other hand, the spasms of reflex origin 
may often be more favourable for surgical intervention. 

Nodding Spasms (Spasmus Nutans) 

Rhythnaical movements of the head, either of a 
nodding or of a side-to-side character, associated with 
a lateral or rotatory nystagmus, are frequently met with 
in infants. The origin is not clear, but the usual asso- 
ciated conditions are debility, teething, or rickets. 

The prognosis is good, and in most of the cases the 
abnormal movements, both of head and of eyes, cease as 
the child grows older. Cod-liver oil and other tonics are 
useful in treatment. 



CHAPTEK L 

MYOCLONUS; MYOTONIA CONGENITA; FAMILY 
PERIODIC PARALYSIS 

MYOCLONUS (PARAMYOCLONUS) 
Myoclonus is characterized by rapid, sudden con- 
tractions of muscles resembling those obtained by an 
electric shock; 

Etiology. — Nothing definite is known about its 
causation beyond the fact that debility and ill-health 
seem often to have preceded it. It sometimes occurs in 
several members of the same family, and it is apt to be 
associated with epilepsy. 

Symptoms. — The characteristic symptoms are 
repeated, sudden, electric-shock-like contractions of 
muscles, chiefly of the limbs, less often of the trunk, 
and least often of the face. 

The contractions are usually bilateral, and occur 
on both sides either at the same time or immediately 
after one another. If they are sufficiently strong and 
extensive the whole limb moves, or in severe cases the 
patient may be thrown down. The spasms usually cease 
during sleep, and are often ameliorated during voluntary 
movements. The reflexes are generally exaggerated, and 
the nutrition of the muscles remains good. 

The seat of the disease is uncertain, but from its 
frequent association with epilepsy the cerebral cortex 
seems to be the most likely place. 

Diagnosis* — The movements differ from those of 
rheumatio chorea in their suddenness, persistence, and 
distribution, while there are not the wasting and general 
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symptoms met with in electrical chorea. The tics may 
be confused^with myoclonus, but they are more purposive 
and more likely to be one-sided. 

Pi*ogiiosis^ — There is no certainty about the course 
ol these cases. In most of them the movements persist, 
lout in a few they cease spontaneously or as the result of 
treatment. 

Treatment. — ^In the absence of any discoverable 
source of irritation, the treatment must be conducted 
on general hygienic principles. If the spasms are very 
violent, sedatives, such as hyoscyamus, may be needecl, 
and if epilepsy is present the bromides must be given. 

MYOTONIA CONGENITA (THOMSEN’S 
DISEASE) 

Etiology. — This disease appears to be due to some 
deficiency in development, and the symptoms generally 
appear during childhood. It is essentially a family 
disease, and is frequently handed on through several 
generations. 

Pathology. — Some hypertrophy of the muscles 
often occurs, but there do not appear to be any changes 
in the central nervous system. It seems possible that 
this is one of the conditions which may be at any rate 
partially explained by a want of proportion in or modi- 
fication of the two main constituents of muscle fibre 
(p. 39), so that the power of the substance causing tonic 
contractions becomes the dominating feature. 

Symptoms. — This disease is characterized by the 
occurrence of spasms at the beginning of a voluntary 
movement, which gradually pass ofi with the persistence 
of the movement. 

On attempting to walk after resting, the legs are stifi 
and can at &st only be moved with difficulty ; when 
the movement is once established they become supple, 
and remain so until after another interval of rest. 

The difficulty in starting a, movement is well, seen 
by avsking the patient to. open and shut his eves or his 
hands. 
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The muscles are usually well developed ;i.nd even 
hypertrophied, though there is often some dc^grtM' ol 
weakness to be detected. 

Electrical reactions. — The reaction of the muscles is 
different from normal to both the faradlc and constant 
currents. With the faradic current a longer, more 
tetanic contraction than usual is obtained. To the 
galvanic current the muscles' are unduly excitable, and 
the strength of the contraction obtained by the closure 
of the anode (ACC) approaches or becomes equal to that 
of the kathode (KCC). Direct percussion of the muscles 
also causes a slow contraction. 

Prognosis and treatment. — The disease docs 
not shorten life. 

The only form of treatment which appears to produce 
any benefit is that of gymnastic exercises. 

FAMILY PERIODIC PARALYSIS 

This disease, as the name implies, runs in families 
and is also transmitted from one generation to another. 
It occurs in both sexes. 

Etiology. — The family and hereditary distribution 
is suggestive of some developmental disorder, while 
the periodic nature of the attacks seems to point to the 
likelihood of a temporary toxaemia. 

Excessive fatigue, specific fevers, constipation, and 
indigestion are among the conditions that are thought 
to dispose to the onset of the attacks. 

Symptoms. — The characteristic symptoms are 
temporary paralysis with loss of reflexes and electrical 
reactions. 

The attacks occur from time to tinece after intervals 
of various lengths. The onset is generally during the 
night, the patient waking up to find that he cannot 
move his limbs. Observation has shown that power 
is generally lost in the legs first, and later in the arms 
and trunk. The muscles supplied by the cranial nerves 
are occasionally weakened, in which case there may be 
symptoms of facial and bulbar paralysis, 
i 
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Tlie paralysis is of a flaccid cliaracter, and the deep 
reflexes and- electrical reactions in the paralysed muscles 
are diminished or even lost. 

The heart may be dilated and irregular in its action 
during the attacks. 

Respiration is impaired by the paralysis extending 
to the trunk muscles, but it is kept up by the diaphragm, 
which, fortunately, appears but seldom to be seriously 
affected. 

Sensation and consciousness are not impaired. 

After some hours, power begins to return in the limbs 
in the reverse order to that in which they were aflected. 

Prognosis. — The outlook, so far as life is concerned, 
is usually good, but occasionally death occurs during 
an attack. 

Treatment. — On the assumption that some poison 
is present, the diet should be plain and the excretory 
organs'should be kept active. Diiuetics, especia lly citrate 
of potash, have been recommended for shortening and 
lightening the severity of the attacks. 

No constant results seem to follow the administra- 
tion of drugs, but, of course, strychnine, digitalis, and 
others are very necessary to assist a failing heart or an 
enfeebled respiration, and in the case of the latter it 
may be necessary to give oxygen and to perform artificial 
respiration as well. 



CHAPTEE LI 
OCCUPATION NEUROSES 

All occupations which necessitate for their perform- 
ance a constant repetition of exactly the same move- 
ments are liable, after a varying length of time, to 
become difficult or impossible to carry out. As a general 
rule, the more delicate and accurate the repeated move- 
ments require to be, the more likely is the power of 
performing them to be lost, especially if constant con- 
centration and mental strain be required at the same 
time; and, further, individuals who are naturally of 
nervous temperament are probably the most likely to 
suffer this loss of power. 

Among those especially liable to be troubled in this 
way are writers, piano and violin players, typists, and 
telegraphists ; the affection is also met with in workers 
in many other occupations, such as seamstresses, cigarette 
makers, and dairymaids. One of the most interesting 
cases that have come under the writer’s notice was that of 
a man whose chief business was to sharpen razors, and 
who was unable to carry the blade smoothly backwards 
and forwards on the stone on account of sudden little 
spasms of the arm which quite spoilt the accuracy of 
the movement. 

Writer’s eramp, which is one of the most familiar 
of occupation neuroses, occurs mostly in those who 
have to write a stiff, copy-book hand for many hours a 
day. It is distinctly connected with a prolonged cramped 
movement, for it does not seem to occur in those who 
write a free hand from the shoulder. Clerks whose 
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chief business it is to bo continuiilly oopying long docu- 
ments are among the most common suhercrs. 

Syiiii3tbins. — ^The symptoms ore mainly those of 
cramp in the small muscles of the hand. After writing 
for a longer o>' shorter time, according to the severity 
of the case, the fingers become stiff and involuntarily 
separate themselves, so that it is impossible to hold the 
pen, which is spasmodically dragged across the paper 
or even shot out of the hand ; in some cases there is, 
every .now and then, a strong flexor spasm. 

m 

Fig. 112.— Specimen of handwriting in winter’s cramp. 


Pain is a variable symptom, but there is often dis- 
comfort, with tingling and aching sensations. In some 
cases weakness is a more prominent feature than spasm; 

A€ first the patient finds he cannot vuite so long or 
so quickly as he could formerly, and then the difficulty 
becomes greater and greater until at last his occupation 
is gone. 






Fig. 113.— Specimen of former handwriting from the same 
case as in Fig. 112. 


The accompanying figures (Figs. 112, 113) show how 
the style of writing may be affected. 

Most movements other than those concerned in 
writing can often be carried out with care, but occa- 
sionally some of the finer ones suffer a little, although 
usually not to anything like the same degree. 

The electrical reactions are often unchanged. In 
severe cases the muscles are said to be over- excitable ; 
more rarely the reactions are diminished. 

Seat of the lesioa. — ^The cerebral cortex, the 
peripheral nerves, and the muscles themselves have all 
been regarded as at fault, but it is difficult to see 
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liow a change in a peripheral nerve can ahuci one 
set of movements to t]i(‘ exclusion of (Hliers. Nor 
is there any good evidence tliat the fault lies in the 
muscles. 

The hypothesis most in hai^mony with the facts is 
that the trouble is of cerebral origin and due presumably 
to incoordination following (txhaiistion oC the particular 
combination of nerve colls from which the movement 
originates. ‘‘ The education of centres which may be 
widely separat(id from each other for the pcadormance 
of any delicate movement is mainly accomplished 
by lessening the lines of resistance between them, 
so that the movement, which was at fii‘st produced 
by a considerable mental effort, is at. last executed 
almost unconsciously. If, therefore, through prolonged 
excitation, this lessened resistance be carried too far, 
there is an increase and irregular discharge of nerve 
energy, which gives rise to spasm and disordered move- 
ment. According to this view, the muscular weakness 
is explained by an impairment of nutrition accompanying 
that of function, and the diminished faradic excitability 
by the nutritional disturbance descending the motor 
nerves.” — Gay (quoted by Osier). 

In other instances the loss of movement is not so 
strictly limited, and pain along the course of a nerve, 
with perhaps some slight evidences of a muscular wasting 
and changes in electrical reaction, seems to point to 
the possibility that the trouble is connected with the 
peripheral nerves. 

Diagnosis. — When a patient complains of difficulty 
in writing, it is necessary to exclude other possible 
causes before concluding that it is a case of writer’s 
cramp. 

1. Examine the hand and wrist for any local trouble 
*such as teno-synovitis. 

2. Ascertain if there are any signs of localized 
neuritis, as shown by weakness in all movements, pain 
and wasting, or of multiple neuritis with a tendency 
towards a symmetrical distribution. 

2 E 
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3. Remember that trcDior from any cause will spoil 
the writing; and bear in mind, among other things, the 
possibility of commencing paralysis agitans, disseminated 
sclerosis, and ^neral paralysis of the insane. 

Prognosis, — The prognosis is not good, so far as 
the possibility of recovering power to perform the 
particular movement is concerned. It is only seldom 
indeed that anyone who develops an occupation neurosis 
to an advanced degree is ever able to earn his living 
again by that particular movement, but by taking 
trouble and assisting with the other hand the patient is 
often able to continue for a considerable time before 
having to give up. Cases in which the lesion seems 
to be in the periphery are probably more favourable 
than those of cortical origin. 

Trcalment. — Complete rest from the particular 
occupation at the very first sign of the trouble gives 
the best chance of ultimate recovery. Occupations 
involving other and coarser movements may be con- 
tinued, provided that care is taken to avoid tiring the 
affected limb. Locally, massage, hydropathic treat- 
ment, and galvanism are all beneficial. The faradic 
current should generally be avoided. 

If the pain and spasm persist when the occupation 
has been left off, such drugs as bromides, phenacetin, 
and antipyrine may be given, but the main effort in 
general treatment should usually be towards improving 
the health by rest and a nutritious diet with plenty of 
milk and, if needful, cod-liver oil Various devices 
are usually adopted by The sufferers to put off the evil 
day of relinquishing their wurk. In writer’s cramp the 
patient finds he can get along better for a time by 
holding the pen between the first and second fingers, 
and from this he takes to a very thick penliolder, which 
he grasps with the whole hand. Such devices, how^ever, 
can only temporarily hide an. irremediable deterioration; 



CHAPTER LII 
NEURASTHENIA 

Neurasthenia is the term applied to a combination 
of symptoms which appear to depend upon a modifica- 
tion of the nutrition of the nerve elements. 

It is a disorder of function in which no organic 
changes can be recognized, and its borderland is ill 
defined, and frequently merges with conditions included 
under the titles of psychasthenia, depression, anxiety 
neuroses, and others. This state of things, as explained 
later, can be largely accounted for by the fact that 
various mental abnormalities may become added to a 
neurasthenic state of mind. 

Etiology. — Both sexes sufier from neurasthenia, 
and the condition may be brought about by anything 
which leads to lowering of the hinctions of the general 
nervous system. If this is borne in mind it will not 
be difiicult to understand how it is that the disease 
has had found for it so many difierent causes, among 
which may be mentioned fatigue (mental and physical), 
injury, septic absorption, intestinal toxaemia, arterio- 
sclerosis, pulmonary tuberculosis, malignant disease, and 
other organic diseases of various kinds. Wliat occurs 
is that all such diseases are apt to lower the vitality 
of the nervous system in such a way^as to produce a 
train of symptoms more or less indicative of an im- 
pairment of the functions of the mind and body. 

In this way what may be called a ‘‘neurasthenic 
state ” is developed, and upon this state further mental 
and bodily symptoms may arise according to the type 
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of the' particular individiini and tlic suiToiindiugs in 
which he is placed. 

The ease or otherwise with wdiich such a “ neuras- 
thenic state ” ij^ brought about depends upon the degTce 
of stability of the individual in relation to the intensity 
of the debilitating conditions by which he is ahtected. 

There are some persons whose nervous systems are 
so constituted that they quickly feel any undue stress, 
and are unable to adjust themselves adequately even 
to the average circumstances of daily life. Such people 
are in a more or less chronic condition of neuras- 
thenia, which varies according to their state of general 
health and to the surroundings in which they happen 
to be situated. On the other hand, those who pos- 
sess nervous systems of average or greater than average 
stability will only become neurasthenic from some un- 
usua]^ stress of mind or body. In traumatic neurasthenia 
the symptoms are brought about by shock to the nervous 
system which may arise from direct injury to nerves, 
with the resulting pain and exhaustion, or from mental 
shocks produced through the special senses such as sight 
and hearing. 

It thus happens that a direct injury or the fright 
and horror of a situation may both or either set up 
traumatic neurasthenia. 

^ If, for example, a person is bodily injured, consequent 
pain and anxiety may wear down his power of nerve 
control, while in another case a person may have become 
neurasthenic from the fear of what seemed about to 
happen to himself or from the horror experienced at the 
sight of accidents to others, without having necessarily 
suffered any physical injury. 

In some instances all the symptoms, including the 
more definite mental ones, arise immediately after the 
shock ; but in other cases a general state of nervousness 
(the neurasthenic state) precedes more definite mental 
symptoms, as indicated in the appended table. There is 
sometimes in traumatic neurasthenia a latent period be- 
tween the time of the shock and the onset of symptoms. 
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The sequence of events in such cases may be indicated 
as follows ; 

Mental shock. 

Emotion. 


Bodily disturbance, mainly («-) Mental disturbance, feeling 
through sympathetic system. of ap)prehension, and general 

“ nervousness,” i.e. a “neur- 
asthenic state.” 


(6) Possible further development 
of more definite mental 
symptoms — obsessions, 
general lack of perspective, 
suspicion, hypochontlriasis, 
or delusions. 

Symptoms. — The symptoms may be divided into 
mental and bodily. 

Mental symptoms, — ^Impulses reaching the brain of the 
neurasthenic cease to maintain the relative proportion 
which they have previously borne to one another. 
Incidents of little importance are magnified, especially 
those connected with health. The slightest ache or 
pain is often the starting-point of some imaginary 
dreadful disease ; an unimportant lapse of memory is 
thought to signify commencing cerebral disorder ; while 
in the mental background there is frequently a vague, 
indescribable fear of impending trouble which entirely 
destroys all peace of mind. These symptoms may be 
shortly summed up by the statement that the patient 
worries unnecessarily and loses confidence in himself. 

Nervousness in the presence of people, fear of crossing 
open places, and a dread of going mad are common 
symptoms. There is difficulty in concentrating tl)e mind 
upon any intellectual work, which often erroneously leads 
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to the idea that* the memory is failing, and there is a fear 
of making mistakes in work, though, as a matter of 
fact, such rnistakes are not generally made. 

Throughout it is a fear of what he may do and of what 
may happen, rather than of what he does and of what 
does happen. 

Such a state of mind may become worse and pass into 
the domains of hj^ochondriasis and melancholia. It will 
also be seen that hysteria and nem’asthenia have no very 
definite dividing line, since after a severe shock it is pos- 
sible for symptoms of both to occur in the same patient. 

Bodily symptoms. — On the bodily side the symptoms 
are most various. 

Pains, crawling sensations, and other peculiarities are 
complained of both in head and in body. The head- 
ache is often characterized by a sense of pressure at the 
vertex, but at other times it is indistinguishable from 
the frontal, vertical, and occipital headaches due to 
other causes. Tenderness and ‘‘ weakness ” of the spine 
are frequently complained of. In the abdomen the 
common accompaniments are indigestion, with which 
is often associated some dilatation of the stomach, 
and constipation. Flatulence is often a most trouble- 
some symptom, especially in women. Added to these 
there are “ sinking ” and “ fainting ’’ feelings. Tlie heart 
generally beats rather faster than normal, and the 
pulse-rate is easily varied by nervousness or excitement. 
Sexual debility may be present. 

The limbs soon tire, and after walking there may be 
a dull pain in the lumbar region. 

Attempts have been made to divide up cases of neuras- 
thenia, according to the seat of the most prominent symp- 
toms, into cerebral, spinal, gastric, and cardiac varieties, 
but such a division is too artificial to be of practical use. 

Physical signs. — On examination, no signs of organic 
disease will be discovered. The deep reflexes of the 
arms and legs may be normal or exaggerated, but if 
tliey are absent it is a sign that something more than 
neurasthenia is present. The plantar reactions are of 



NEURASTHENIA : SYMPTOMS 471 

flexor type, or in some cases no reaction at all may be 
observed. There is no ankle- clonus, though a pseudo ” 
clonus, in which there are two or three feebly sustained 
clonic contractions that cease when the foot is fully 
flexed, may be obtained. 

The limbs are feeble and generally \\^nting in tone, 
but there is no definite paralysis. There is frequently 
some fine tremor to be observed in the hands. 

When the patient stands with the eyes closed there 
may be a certain amount of unsteadiness. This seems 
to be an exaggeration of that slight tendency to sway 
which most people experience if they close their eyes 
tightly, and it can nearly always be overcome if the 
patient will make an efiort to control his balance. This 
swaying in neurasthenia, though classified under Rom- 
berg’s sign, has nothing in common with true mus- 
cular incoordination such as is met with in tabes and 
cerebellar disease. 

Examination of the sensory system does not^reveal 
much except where cases are bordering on hysteria, when 
some of the different forms of anaesthesia peculiar to the 
latter may be found. 

As regards the eyes, the pupils are generally large, 
but they are equal and contract to light and during 
accommodation. 

The movements of the eyeball are normal, and there 
are no changes to be observed in the fundus. There 
may be a slight unsteadiness on extreme lateral fixation, 
but there is no real nystagmus. There is, however, 
often an error oi refraction, to which allusion will again 
be made when discussing treatment. 

The history reveals no symptoms that can be defi- 
nitely associated with orgaliic changes. 

There will have been no double vision, and no loss 
of control over the sphincters. 

On testing the higher functions of the nervous system 
there is not usually any delay in reaction times, but there 
may be signs of weakness of power of concentration 
and rapid onset of fatigue; The results of the ‘‘time 
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discrimination” test, as described at p. 64, are fre- 
quently below the average, and it is often instructive "to 
note the increased rapidity with which the test can be 
carried out as improvement takes place under treatment. 

As already jtated, the symptoms are largely of sym- 
pathetic origin, and it is therefore disturbances of this 
system that should be looked for. Indications may 
be found in the skin by the irritability of the vaso- 
motor system (dermographism) and the muscles of the 
hair-follicles (“goose-skin”). The regularity or other- 
wise of the heart-beat can be chronicled by a sphygmo- 
graph, or in special cases by a polygraph. Attention 
should also be paid to the blood-pressure, and especially 
in connection with the rapidity of the adaptability of 
the vaso-motor system in difierent positions of the body. 
It is probably to a failure of such adaptability that 
giddiness is often to be ascribed, just as it is in one 
who is still weak from the effects of a severe illness. 
The oculo-cardiac reflex and respiratory arrhythmia of 
the pulse may be tested (p. 48). 

Although one cannot expect to establish the exist- 
ence of a morbid anatomical condition in neurasthenia, 
it is desirable to consider what disturbance in the rela- 
tionship of the functions of the different parts of the 
brain is likely to account for the symptoms. 

The relationship of the cortex to the optic thalamus 
and the functions of the latter in relation to the emotions 
have already been discussed, and it is well known that 
emotions are largely expressed through the sympathetic 
system. 

Now, the principal bodily symptoms of neurasthenia, 
e.g. giddiness, palpitation, flushing, sinking feeling, and 
Sweating, are produced by disturbance of the sympathetic 
system, so that, without attempting to speculate as to de- 
tail, it would seem that the general disturbance of functions 
may be accounted for by failure of cortical control over 
the thalamus, with consequent emotional over-activity 
associated with disturbance of the s}TOpalhelic system, 
as suggested in the accompanying diagram^ (Fig. 114). 



NEURASTHENIA 473 
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Dig. 114.— Diagrammatic representation of suggested parts taken tav 
cortex, tnalamus, and sympathetic system in the production of 
symptoms of neurasthenia. 
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Recent knowledge regarding tke functions of tke 
tkalamirs may also kelp to explain the hypersensitive- 
ness of injured parts, which often seems quite out of 
proportion to the signs of injury, and for which no 
adequate phys^al basis can be found. Putting aside 
cases of malingering and wilful exaggeration, it is qixitc 
clear that excessive sensitiveness and tenderness in 
relation to injured parts may occur. 

It has been seen that in diseased conditions in which 
cortical control is removed there is an over-activity of the 
thalamus, with excessive reaction to stimuli of a painful 
nature. If the assumption I have put forward is accept ed, 
viz. that in neurasthenia there is a lack of cortical con- 
trol, the hypersensitiveness of injured parts may be ex- 
plained by the supposition that there is over-activity 
of the thalamus just as there is in organic disease. The 
fact that a patient can bear pressure upon an alleged 
tender^ spot when his attention is directed elsewhere 
can scarcely be regarded as proof of the non-existence 
of the tenderness, since it is well known that people 
often forget their pains when their mind is fixed on other 
things. It is, however, a sign that the pain cannot be 
very intense, and as such will be of assistance in deter- 
mining the degree of disability that may be said to be 
caused by it; 

Diagnosis. — It will be seen from what has been 
written above that symptoms indistinguishable from 
those of neurasthenia are in a general way apt to be 
present at the beginning of many diseases, some of the 
principal of which it is as well to bear in mind while 
examining the patient. 

General 'paralysis of the insayie may begin with vsymp- 
toms which closely resemble those of neurasthenia,'and 
until some more definite signs develop it may be impos- 
sible to be sure of the diagnosis. As a rule, however, 
the resemblance is more apparent than real The 
important point to which attention should bo particu- 
larly given is the exact nature of the mental change 
that is present,- especially as regards character and work. 



NEURASTHENIA : DIAGNOSIS 


475 


The general paralytic is not only unable to work so 
well, but he loses his skill and also his finer sentiments. 
The neurasthenic is over- anxious about hims*eif, worries, 
and is unable to keep his attention fixed for long, but 
he does not show the tendency to mei^tal degeneracy 
that is seen in the general paralytic. He may be over- 
anxious about his work and afraid of making mistakes, 
but, as a matter of fact, he seldom does make them; 
while, on the other hand, the failing mental powers of 
the general paralytic are often obvious to everyone 
but himself. 

Definite failure of memory, marked alteration of re- 
action times, and other signs of degeneration as shown 
by mental tests are important points to be considered. 
The presence of any signs of organic disease, such as 
inequality of the pupils with loss of reaction to light, 
of course at once makes it evident that something more 
than neurasthenia is present. 

Neurasthenics are often depressed, but if the depression 
is accompanied by suicidal tendency and delusions, then 
the case should no longer be regarded as one of ordinary 
neurasthenia, but should be looked upon as melancholia,^^ 
however slight, so that proper nursing and supervision 
may be provided to ensure the best chances of recovery. 
The presence of definite anaesthesias, amnesias, and 
paralyses will help in the difierentiation of hysteria, 
but often no sharp definition can be drawn. When 
the patient complains of being tired after walking a 
little way it is well to bear in mind the possibility of 
myasthenia gravis, which in its less pronounced forms 
may be confused with neurasthenia. The importance 
of difierentiating disseminated sclerosis from functional 
disease is insisted on elsewhere. 

Prognosis and treatment. — It has already been 
pointed out that the causes of neurasthenia may be 
conveniently divided into three large classes, namely : 
(1) mental, (2) toxic and toxscmic, (3) disease affect- 
ing general bodily metabolism. The treatment will 
necessarily differ according to the predominating cause. 
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Where the nervous symptoms are due to general 
toxaemia such as, for example, might arise from intes- 
tinal intoxication, pyorrhoea, or chronic alcoholism, or 
to a disorder of metabolism such as might be caused by 
general diseases or modification of some of the internal 
secretions, it is clearly a mivstake to treat the nervous 
symptoms as constituting the primary complaint, since 
• the only hope of ultimate success lies in curing the 
disease on which the neurasthenic symptoms have been 
grafted. On the other hand, there are patients in whom 
the neurasthenic symptoms have occurred primarily 
in the nervous system, either through acute emotional 
4 disturbance or more chronic stress, as already intimated. 
Between these tW'O classes there are those in whom the 
causation is complicated by the occurrence of emotional 
disturbance in an already diseased body ; and, further, 
nervous disturbance of primary origin is always, as stated 
above, -accompaniecl by disturbance of bodily functions, 
^specially those of the alimentary and cardio-vascular 
systems. 

When the cases are regarded from this point of 
view the reason that so many diiferent forms of treat- 
ment are advocated will be readily understood, but 
success can only be gained by careful adaptation to the 
requirements of each particular case. 

In cases where the neurasthenia is clearly secondary 
to some coexisting disease or disorder of metabolism, 
it is obvious that the treatment must be directed 
towards the alleviation or removal of the cause, the, 
nervous symptoms being looked upon for the time being 
as a secondary matter and requiring no special form 
of treatment other than that connected with the general 
treatment of the disease on which they depend. 

Gases of this class will not here be further considered, 
but attention will be given to those in which the neuras- 
thenia is primarily due to a failure of the nervous system, 
and in which palpitation, disorders of the digestion, 
and other bodily symptoms are secondary to the nerve 
disturbance and not the cause of it? In this class the 
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causes, as already enumerated, are. mainly inentnl shock, 
worry, overwork, etc. . 

Allusion has already been made to the two atag(‘S 
which may frequently be distinguished in the develop- 
ment of a case of neurasthenia, the CLij-ly stage being 
characterized by general nervousness and a feeling of 
apprehension, while in the later stage more definite 
abnormalities may develop along lines peculiar to the 
particular individual. 

The simple neurasthenic state is one that is often 
met with in people towards the end of a year’s work. 
They get mentally and physically tired, with the result 
that their mental activities are modified. Work becomes* 
an effort, power of concentration is diminished, and 
things appear out of perspective, so that trifling worries 
often. cause anxiety out of all proportion to their im- 
portance. In slight cases of this kind, absence from 
work and change of scene are generally sufficient to effect 
a cure, and the worker returns from his annual holi- 
day ready to face the responsibilities of another year. 
Such cases show the .comparative ease with which a 
cure can often be effected when the disease is taken 
at an early stage of its development. If, however, the 
symptoms seem at all severe, it is often a satisfactory 
plan to combine the holiday with some definite form 
of treatment, such as can be obtained at one or other 
of the many good health-resorts at home or abroad. 
There, while the patient can enjoy his surroundings, 
he will have part of his day’s occupation mapped out 
for him and his general mental and bodily health will 
be supervised. 

In more severe cases adequate treatment can only 
be obtained by a preliminary period of complete isola- 
tion from all worries and responsibilities, and for such 
patients ^ short time in a nursing home or some similar 
institution is usually necessary before a more liberal 
holiday is undertaken. 

Patients are often persistent in their persuasion that 
an ordinary holiday is all they require, but experience 
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sliows that, oxcept in tho slighter lorms iiientionetl 
above, tliis^ is not sufficient, anil valuable time and 
money are often wasted when it is attempted. It 
may be taken as a general rule that a patient who has 
neurasthenic symptoms in such a degree as to cause 
him to give up work will requhe some definite form 
of treatment to enable him to get well enough to resume 
liis occupation in the shortest possible time. 

The t 3 ^e of treatment, then, must be adapted to 
the requirements of every individual according to^ the 
severity of symptoms and the nature of the surroundings. 

A preliminary rest is often advisable ; this is generally 
•best obtained in a nursing home, and usually consists 
of a rest cure, during which the patient is at first kept in 
bed and isolated from his surroundings, not receiving 
or writing letters, and not seeing any fiipds. 

The necessity of this preliminary line of treatment 
should <‘be explained to the patient, and assurance given 
that if anything of importance should occur in his family 
life that he really ought to know, the news would not be 
withheld from him. In such circumstances the patient 
will be contented, and rest assured that no news is good 
news. This isolation has the effect of resting the mind 
by shutting off as far as possible all stimuli which would 
be likely to arouse disagreeable memory associations, 
e.g. an unpleasant letter which might bring back to his 
mind all the worries which he appeared to be on the 
point of forgetting. 

It may be well to lay stress upon the mistake of carry- 
ing out ail rest cures in a stereotyped manner. First, as to 
time, it is quite true that, on the whole, six wrecks is a 
serviceable time to state as an average, but, while some 
patients get well with less, others may require a great 
deal longer. Then, again, the degree of isolation must 
never be subject to hard-and-fast rules. Its effect on 
the patient mhst be carefully noted, and the rules 
must be revised as required. A patient may often 
have some worry concerning a matter of business 
which a single brief interview with husband, wife, or 
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friend, as the case may be, might do much to dispel ; and 
in my experience the greatest benefit can sometimes be 
brought about in this way, while to refuse such requests 
in a red-tape fashion is unnecessarily tyrannical, and 
frequently leads to a bad therapeutic result. It should 
always be remembered that throughout the whole course 
of treatment the one thing to aim at is to keep the 
patient cheerful, hopeful, and contented, and one never 
need fear to sacrifice routine in order to gain this end. 

On the other hand, care must be taken to avoid the 
weakness of allowing the patient latitude to gratify mere 
passing whims. Every concession made must be for a 
good reason, and because, in the physician’s estimation, 
it is going to lead to a definite step towards recovery^ 
Where the isolation cannot be obtained in a special 
room, good results may be got from screening ofi the 
bed from the rest of a ward. The nurse should be one 
who is accustomed to deal with thesewcases. • 

The main article of diet should be milk, which 
can, by gradually increasing the amount, be taken in 
quantities of three or more pints daily. The rest of 
the diet, which should be liberal, must be arranged 
according to the needs of the individual and the quantity 
of milk which is being taken, special modifications being 
required if the patient is obese. Indigestion, which is 
present in so many cases before treatment, is often due 
to fatigue, and disappears as soon as the regime is fairly 
started. 

Under a diet of this kind the patient increases in 
weight, and the nervous system shares in the extra 
nutrition which is thus obtained. 

The massage should be carried out regularly, but 
its daily duration and intensity must be regulated for 
each patient. 

The massage takes the place of exercise. By it the 
circulation of the lymph and blood is ina:eased, and its 
efects are such as to enable the patient to take and 
digest greater quantities of food than would otherwise 
be possible; 
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In cases where sleeplessness persists in spite of the 
generaf treatment, drugs may have to be given; but, 
broadly speaking, hypnotics should as far as possible 
be avoided. 

Regulation ^of the bowels is important. The symp- 
toms of neurasthenia are in a considerable proportion 
of cases associated with constipation. Indeed, some 
writers consider that neurasthenia is nearly always the 
result of a toxaemia which arises vithin the intestines, 
and which, presumably, is made more intense by 
constipation. In any case, many of the patients are 
greatly worried by this condition of things, which has 
‘‘ got on their nerves,” and they have usually tried to 
correct it in a spasmodic manner, which only brings 
temporary relief. 

The choice of purgatives is naturally very large, but 
must be adapted to the object in view, which is that 
of restoring regiilar rhythmical actions. Until regu- 
larity is restored, enemata given frequently are often 
very useful. 

Errors of refraction, if present, should be corrected, 
since a continuous strain of the ocular muscles often 
leads to irritability and exhaustion. 

Supposing a patient to be progressing favourably, 
the last phase in the course of treatment is to prepare 
him to resume his occupation, and if this be omitted, 
as it often is, all the good gained is very apt to be lost. 

In some cases it is advisable for the patients to 
have absolute rest of mind and body for a consider- 
able time, but in the majority the process of re-educa- 
tion can be commenced very soon after the beginning 
of the general treatment. 

While the fact that the healthy mind needs exercise 
as well as the body is admitted as a general principle, 
but few. steps have been taken up to the present to sys- 
tematize methods for exercising the mihealthy mind, 
which is frequently an important factor in treatment, 
and the value of which was first brought before the 
author in cases of traumatic neurasthenia. 
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One of the most critical periods in the course of 
neurasthenic cases is that connected with reton to 
work, and the longer patients have been away the more 
difficult it is to recommence. This statement is applic- 
able both to those who work with tl^ir minds and 
those who work with their bodies. It is unreason- 
able to expect a man of the labouring class to do a 
full day’s work at the termination of an ordinary 
‘^rest cure,” during which he has taken little or no 
exercise and has almost certainly put on weight. The 
usual advice to begin with light work is sound enough 
in itself, but as a rule cannot be taken because there 
is no light work to be obtained ; and the fact has to 
be recognized that it is increasingly difficult for a man 
to get employment unless he can do his full share of 
work. Moreover, men of the labouring class, who have 
been in the habit of going to work mechanically day after 
day for a number of years, find it digicult on their own 
initiative to make a fresh start when their routine has 
been so definitely broken. The result is that the patient, 
finding himself unable to do his ordinary work, becomes 
depressed, concludes that he is not cured, and tends to 
degenerate physically and mentally into a condition 
in which he is unable to make any effort to help 
himself. To remedy this state of things, physical exer- 
cises should be prescribed as soon as the preliminary 
treatment of rest, massage, and judicious feeding, with 
perhaps electrical treatment, has improved the patient’s 
condition sufficiently for them to be undertaken. The 
exercises should be given daily for fixed periods, and 
gradually increased until the patient is in thoroughly 
good physical condition and fit to go straight away to 
his occupation; 

On the mental side, encouragement should be given to 
occupy the mind as soon as there is a definite inclination 
to do so. At first the patient will often# be content to 
lie in bed for a time and do nothing, but as soon as the 
mind becomes more a.ctive it is a mistake to enforce 
complete idleness, and some light occupation, such as 

2 F 
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reading or needlework, should be allowed as soon as 
the patient feels able to do it. As further progress is 
made these" occupations may be extended and various 
others devised to suit the intellectuality of the 
individual an<^_ the character of his \vork. 

It must not be forgotten that the performance 
of physical exercises has a beneficial effect on the mind, 
not only on account of the sense of well-being produced 
as the patient gets stronger, but also directly by the 
perforfnance of voluntary movements which assists voli- 
tion and strengthens the coordination between mental 
processes and voluntary acts. 

Towards the latter part of the convalescent stage 
various games and music may be allowed ; in short, 
everything possible should be done to enable the patients 
to readjust themselves to their surroundings. 

In slight cases, and where patients for various reasons 
cannoj leave their^work or their occupation, much can 
be done by instructing them as to how they can best 
avoid bodily and mental fatigue, and by talking over 
their mental worries and putting them on sounder lines 
of thought. 

PSYCHASTHENIA 

Mental disturbances that are Sequent ly met with, and 
are chiefly characterized by want of control over certain 
lines of thought, have in recent years been separately 
classed under the heading of psychasthenia. Among 
these are vague feelings of apprehension, the fear of being 
in open spaces (agoraphobia) or in closed rooms (claustro- 
phobia), the dread of travelling in trains, and various 
other obsessions, e.g. the desire to perform some useless 
action such as touching all the posts of a railing, or to 
repeat some meaningless words or sentences, Tlaese 
symptoms may occur alone or they may be associated 
with neurasthenia or other neurotic states. 

Treatment'’ should be conducted along the same 
physical and psychical lines as are described for ncuras 
thenia and hysteria. 



CHAPTEE LIII 
HYSTERIA 

Unbek the term hysteria are included a variety of well- 
recognized symptoms, which appear to depend essentially 
upon a disorder of mind. While no changes in structure 
can be detected by any known method of examination, 
the symptoms are suggestive of "'alterations having 
occurred as regards the conductivity and irritability 
of the nerve structures, whereby the •effects produced 
by different impulses are greatly modified and different 
functions which normally act together are liable to 
become dissociated. The processes that are connected 
with memory associations which underlie the will ” seem 
to be particularly affected, with the result that volition in 
certain directions is either abnormally weak or absent. 

It is obvious that symptoms depending on such 
causes cannot have any sharply defined boundaries, for 
many organic diseases are naturally often preceded by 
similar changes in the irritability and conductivity of the 
nervous system before any signs of organic destruction 
can be detected, as also are many of the more severe 
‘‘ functional diseases,” among which are included some 
of the forms of insanity. 

In the absence of any structural change, the exact 
nature of the changes underlying hysteria must still 
be regarded as unknown. Since the time when the 
symptoms were thought to be caused by movements of 
the uterus many* hypotheses have been suggested, some 
of which place the disease on a physical and others on a 
mental basis. Among the^more important of the views 
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put forward at tlie present day arc those of Janet, 
Babinski, and Freud. 

Janet’s view is based upon the phenomena of dis> 
sociation of cpnsciousness. Hysteria,” he says, is a 
form of mental depression, characterized by the retrac- 
tion of the held of personal consciousness and a tendency 
to the dissociation and emancipation^ of the systems 
of ideas and functions that constitute personality.” ^ 

According to Babinski, the characteristic of an 
hysterical symptom is that it can be produced by sug- 
gestion and made to disappear by persuasion, a condition 
of things to which he has given the term phthiatism 
(7r£t6w, persuasion, larog, cmrable). On this basis he con- 
siders hysteria to be a pathological condition showing 
itself by a set of primary symptoms which, in cer- 
tain subjects, it is possible to reproduce exactly by 
suggestion, and ’^hich can be made to disappear again 
solely by persuasion. In this group of primary symptoms, 
which have in common the characteristics of the possi- 
bility of being reproduced by suggestion and dissipated 
by persuasion, Babinski places convulsions, paralyses, 
contractures, tremors, rhythmical or irregular chorei- 
form movements, and disturbances of sensation, respira- 
tion, and phonation. 

There is, however, a group of secondary symptoms 
which are not directly dependent on suggestion for their 
production, including exaggeration of cutaneous reflexes, 
tachycardia, erythemata, and excessive secretion of the 
skin or the intestine. 

Freud considers that hysteria is the result of painful 
experiences (mental traumata), the memories of which, 
through their unpleasantness to the patient, have become 
dissociated from the conscious part of the mind and 
repressed into that of the subconscious. The natural end 
of such painful mental experiences is neutralization by 
suitable action or gradual dimming of their efiects by 
time ; but where for any reason the impressions are not 
thus neutralized, the memory is apt to be buried only 
* Major Symptoms of Hysteria. 
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and not destroyed, and is able then in certain circum- 
stances to resume its activity and to influence the 
teelings and activities of the patient by clashing with 
the complexes that are in the conscious mind. Space 
will not permit Ereud’s _ theories to be,dealt with in 
any detail for further information the reader should 
consult special books on the subject. 

Etiology.-^ysteria occurs more frequently in 
females than in males, although the latter are by no 
means exempt ; quite young children may also be sub- 
] c s o he disease. It is common for the symptoms 
” the time of puberty or soon after- 

wards. Heredity is an important factor, as also are the 
natural temperaments of different nationalities. The 
hrst symptoms rnay set in after a mental or physical 
lastly, it must never be forgotten that 
manifeSaSs.°"®^“° hysterical 

ill dpwlJw symptoms are so numerous and 

Ill-defined that it is very difficult to classify them satis- 


1. Motor system 


2. Sensory system 


3. Special senses 


4. Mental symptoms 


' CJnder-action. Paral 3 ’sis. 

f Tremors. 

Over-action. J ®P^sms and contrac- 
j tnres. 

. V Convulsions. 

Under-action. Anaesthesia. 
f Pain. 

Over-action. Uyperajsthesia. 

j H^’sterogenetic 
I V points. 

Uyes. Spasms of ocular muscles and 
defects of visual power, 
-hiars. Deafness. 

Taste. Absent or modified, 

omell. Absent or modified. 

Impaired volition. 

Irritability. 

Depression. 

Exaltation. 

Doss of memory. 
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The Motor System 

UNOER-ACTIOi^ 

Paralyses. — The paralyses are principally found in 
one limb (mcriioplegia), in an arm and a leg (hemi- 
plegia), or in both legs (paraplegia), from which it is 
easy to see how closely they may simulate the eftects 
of organic disease. Of those three varieties the para- 
plegic distribution is perhaps the most common. 

The chief characteristics of these paralyses are loss 
of power without wasting or any electrical changes 
in the muscles, and frequently without definite altera- 
tions in the reflexes. 

The loss of power varies in amount ; it may be quite 
complete or only moderate in degree. Some patients 
can move the various segments of a limb when lying 
down, but are nevertheless unable to stand or walk 
(astasia abasia). 

Reflexes. — The Jenee-jerhs are frequently increased — 
never absent — and there is often a pseudo ” anlde- 
clonus, which is characterized by a few short taps, 
generally ceasing when the foot is fully flexed. This 
pseudo-clonus, as it is called, is not of much value, 
since an incomplete clonus is often obtained in organic 
disease. 

On the other hand, a strong and sustained clonus 
is greatly in favour of organic disease, though not by 
itself necessarily conclusive. 

Plantar reflex. — ^The reaction of the plantar reflex is 
very important, for an undoubted extensor response 
is a conclusive indication of organic disease. 

In many instances of functional disorder there are 
times when no plantar reflex of any kind can be ob- 
tained, and, although such cases are suggestive of 
functional disorder, too much stress must never be laid 
on a negative result, since experience shows that a 
plantar reflex which is either flexor or ''is not obtain- 
able on one day may on another give a definite extensor 
reaction. 
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One may sum up the comparative importance 
of the difierent reactions of the plantar reflex, as far 
as the diagnosis of hysterical paralysis is concerned, as 
follows : — 

Extensor response. — ^Indicates v^onclusively the 
presence of organic disease of the motor 
tr^ts. 

Flexor response. — Suggestive of the absence 
of organic disease of the motor tracts. 

Absence op response. — Suggestive of functional 
disease when taken with other symptoms, 
but care must be taken to see that the ab- 
sence is not merely accidental or temporary, 
a condition which frequently occurs, e.g. 
from dampness or coldness of the feet.* 

Sphincters. — There may be retention of urine with 
overflow-incontinence, but never the true incontinence 
that occurs when the lumbar enlargement of the cord 
is damaged. 

Larynx. — ^Paralysis of the laryngeal movements is 
common, and gives rise to aphonia, which often dis- 
appears as suddenly as it arises. It is always the 
adductor movements that are afiected, so that the 
cords are widely separated and cannot voluntarily be 
brought together, although they move freely during 
respiration and coughing when these acts are auto- 
matically performed without the intervention of the 
will. 

The paralyses of the larjmx and, more rarely, those 
of the face are the only ones that are likely to occur in 
the distribution of the cranial nerves. The squints and 
ptosis which may be met with are usually due to spasms, 
and are referred to in the section below. 

General summary of the diagnosis of hysterical paralyses.— 
The procedure in diagnosing hysterica] paralysis does 
not difler fr^m that required in the diagnosis of loss 
of power from other causes. 

* The conditions in which the plantar reflex is likely to he absent 
are discussed at p. 28 . 
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The. possibilities must all be carefully considered, 
and the diagnosis of hysteria only arrived at after rigid 
exclusion of everything else. Assuming the patient to 
have lost fower in the legs, the following questions must 
be asked : 

1. Is the lesion situated in the upper or lower neuron ? 
— (Upper, on account of increased or normal tendon 
reflexes, absence of wasting, and electrical changes in the 
muscles, with possibly some active contractures.) 

■ 2. Is the lesion in the spinal cord ? — Consider the 
reactions of the reflexes (knee-jerks, tendo-Achillis jerks, 
ankle-clonus, and plantar reflex). If the lesion is due to 
an anatomical change in the lateral columns, these should 
all behave consistently. An organic lesion of the lateral 
columns which produces exaggeration of the knee-jerks 
should, in the ordinary course of things, also give rise 
to an extensor response of the plantar reflex, and, in all 
probalfility, to an ^nkle-clonus. If, therefore, the signs 
are contradictory, as they are when an exaggerated knee- 
jerk exists with a flexor or an absent plantar response, 
suspicion may be aroused as to the likelihood of an 
anatomical lesion being present. 

On the other hand, the absence of knee-jerks entirely 
negatives hysteria, as also does a t}q)ical extensor re- 
sponse of the plantar reflex. 

3. What is the condition of the sphincters ? — Eetention 
of urine is not conclusive evidence of either functional 
or organic disease, but true incontinence is indicative of 
organic change. 

L If ancBsthesia is present, what is its distribution ? 
— The anaesthesia of organic disease will be distributed 
according to anatomical rules. In hysteria the intensity 
and distribution of the anaesthesia may vary from time 
to time, and frequently does not correspond in any 
way to the distribution that would follow an organic 
lesion. 

Additional considerations. Gait . — The gait in hysteri- 
cal pnralysis assumes a variety of forms, some of t^rhich 
are obviously too complicated to depend upon organic 
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lesions. In hysterical hemiplegia the ai!ectecL leg is 
dragged along with the upper surface of the toes on 
the ground, instead of being stiffly swung round from 
the hip- joint as it is in the organic spastic cases. The 
hysterical paraplegics generally shuffle -talong without 
being able' to raise the soles of the feet from the ground. 
A further test devised by Babinski for distinguishing 
between hemip^gia of organic and hysterical origin is 
described under Hemiplegia, p. 387. 

OVER- ACTION 

Tremors. — The intensity of hysterical tremors may 
vary from the finest to the coarsest movements, and, 
like other hysterical manifestations, they are apt to 
differ very widely from time to time. They often 
closely simulate the tremors of organic disease, but can 
generally be distinguished from them by the absence of 
other symptoms which would naturally be assc5ciated 
with the tremor, and by the failure of the tremor to 
behave continuously like those known to be associated 
with organic disease. 

Spasms. — Localized spasm of muscles is of common 
occurrence, and may be observed in connection wdth 
muscles supplied by both cranial and spinal nerves. 
(Mg. 115.) 

Of the muscles supplied by cranial nerves, the most 
commonly affected are those of the eye, and more rarely 
those of the tongue (Fig. 116)' and the jaw. 

Eyes.— Spasm of the muscles of accommodation is 
frequent, as also are spasmodic ptosis and conver- 
gent strabismus. The ptosis, which at first sight may 
appear to be a paralytic manifestation, is due to 
spasm of the orbiculares palpebrarum, and is unac- 
companied by any compensatory contraction of the 
occipito - frontalis, such as occurs with the paralytic 
form of ptosis. In a few rare instances, hysterical 
ptosis due tcf relaxation of the levator palpebrae has 
been recorded. 

Hysterical rigidity and contractures of the limbs (Fig. 117) 
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are often exceedingly tense, and any endeavour to over- 
come themr by force only increases the opposition, nor 
does an attempt to approximate the points of insertion 
of the contracted muscles aid their relaxation, as it 
does in the --‘ases of organic origin. Eelaxation is. 



Fig. 115.— Hysterical contracttires in a child. 
(From a case under the care of Mr, T. H. 
Kellock.) 


however, sometimes effected during sleep, and generally 
by the aid of an anaesthetic. 

Contractures are especially common" in the feet, 
knees, and hips, and may be accompanied by great 
pain. 
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Catalepsy, during which the limbs remain for a long 
time in any position in which they are pJaceS, some- 
times occurs. 

Spasms of respiratory muscles. — ^Irregular spasmodic 
action of the muscles of respiration is 'Associated with 



Fig. 116. '-Hysterical spasm of the tongue. 
{Fierre Marie.) 


hysterical hiccough, yawning, cough, and globus. Hys- 
terical dyspnoea may also be present. 

Spasms of the oesophagus with difficulty in swallowing 
may suggest the presence of a stricture oi organic 
origin. • 

Convulsion^. — ^Hysterical convulsions, which in many 
respects bear a close resemblance to epileptic fits, 
may occur. They are usually ushered in by some 
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hysterical sensation, as the globus hystericus, flatu- 
lence, or palpitation. Generalized tonic spasms then 
occur, and the patient falls or slides to the ground, but 
seldom with the sudden helplessness that is so charac» 



Fig. 117.— Hysterical spasm of the arm. (Pierre Marie.) 


teristic of epilepsy. The tonic stage is succeeded by 
clonic movements which are often very wild and un- 
controlled, and4ii severe cases opisthotonos and different 
elaborate postures of the body are assumed. After a 
variable time, usually much longer than in epilepsy, the 
movements cease, and the normal mental condition 
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gradually returns. The main diagnostic points between 
these fits and epilepsy are mentioned in the chjapter on 
Epilepsy (p. 430). ’ 

Lastly, among the infinite variety of spasms and 
movements that are met with may be mentioned the 
dancing movements known as saltatory \Tiorea. 

^ Sensory Symptoms 

Ansesthesia. — ^Anaesthesia is the sjunptom most con- 
stantly present in hysteria. The variability of its 
distribution and intensity is well known, but the most 
frequent distribution is over one half of the body, the 
distal portion of a limb, or a segment of a limb (Figs. 
118, 119, 120). It may also be present in irregular 
patches. 

In hemiansesthesia the loss may be complete; for all 
kinds of sensation, or it may be partial, or there may 
be loss for one kind of sensation and not for ^another. 
The sensory loss usually extends to the middle line of 
the body and affects mucous membranes as well as 
skin. In some instances the sensations of the deeper 
structures, e.g. muscles, bones, joints, and ligaments, 
arc lost; and in such cases, if the eyes are closed, 
the patient does not recognize the position or even the 
presence of the limb. 

The special senses are also often defective at the same 
time. The ansesthesia may disappear during sleep. 
Sometimes a touch on one limb is felt on the opposite 
limb (allocheiria) 

Hypersesthesia. — In some instances sensation is ab- 
normally acute over circumscribed areas, and pain and 
tenderness may be prominent symptoms. Pains may* 
simulate those of rheumatism, migraine, and angina ; ' 
headaches are common, and may be severe enough 
to suggest the presence of a tumour. Tender points 
(hysterogenetic spots), pressure on ^which Tmay start 
a convulsion, often exist over various vertebroe, or 
below the mammse, and in women over the ovarian 
regions. 



494 DISEASES OF THE NERVOUS SYSTEM 


Visual symptoms. — ^Allusion has already been made to 
the spasms of the ocular muscles. The fields of vision are 
frequently contracted in a manner characteristic of the 



Fig. 118.— Hysterical hemianassthesia. 
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disease : there is constriction of both fields^ but more so of 
one than the other, the constriction being greatest*on the 
side of the anaesthesia. This condition is knoWn as crossed 



Pig. 119.— A type of hysterical auoesthesia. 
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amUyopia. The chart of the field ot vision in these cases 
often has a spiral or corkscrew appearance, owing to the 
field becoming progressively smaller as it is being taken. 
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Hemianopia from hysteria, if it occurs at a 11^ is so 
rare that it need not be considered. Recognition 
of colours is sometimes modified so that everything 
appears a uniform grey {achromato'psia). Short of this 
the field for red is the last to be lost, whe^as in organic 
disease it usually fails first. Complete hysterical blind- 
ness is rare. 

Deafness an(> loss of taste may also be present on 
the same side as the hernia niesthesia. When loss of 
smell occurs it is generally bilateral. 

Gastric symptoms. — There may be loss of sensation 
of hunger, or there may be undue craving for various 
foods. Sometimes there is vomiting. Obstinate con- 
stipation may be present. 

Vaso-motor disorders, such as flushing, erythematous 
eruptions, localized codema, and even cutaneous haemor- 
rhages, may occur. Dermographism, the condition in 
which wheals arc readily brought oift by drawing the 
finger-nail across the skin, as in the case of those sufier- 
ing from urticaria, may also bo present. 

Temperature. — The temperatures of extraordinary 
height that arc occasionally recorded in hysteria are 
probably of artificial production. A genuine rise of 
temperature over any length of time should arouse 
suspicions of the existence of underlying organic disease. 

Mental Symptoms 

Capriciousness, rapid change of moods, unreasonable 
likes and dislikes, are among the prominent mental 
symptoms of hysteria. There is a general exaltation of 
the emotional side of the mind, with weakening of the 
power of judgment. In short, the nervous systen^ is 
unstable, and the most various reactions may result. 
Craving for sympathy sometimes exists to such a degree 
that self-mutilation is practised in order to gain it. 
In the more severe cases, cataleptic cond:itions may be 
met with. Acinesias, i.e. the occurrence of blanks in 
the continuity of memory, are met with, and “ double 
personalities ’’ also occasionally occur. 

2g 
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While there is, of course, no sharp line between 
hysterical ^symptoms and those of insanity, there is 
sometimes a tendency to minimize those of the latter 
by cloaking them under the term hysteria, often to the 
ultimate detriment of the patient. 

Diagnosis. — ^Hysteria ma}^ simulate the effects of 
almost any organic disease, and the diagnosis in some 
cases may be very difficult, for beyond ^he decision that 
this or that symptom is functional,” one has to con- 
sider whether there is a background of organic disease 
upon which the hysterical symptoms are superimposed. 
The only way of avoiding mistakes is to search thoroughly 
for evidence of organic disease in the past history and 
present condition of the patient. The chief signs of 
organic disease which should be looked for are paresis 
of ocular muscles, fixed pupils, nystagmus, hemianopia, 
optic neuritis and atrophy, loss of tendon reflexes, ex- 
tensor response of "the plantar reflex, a true ankle-clonus, 
and incontinence of urine. It may be said that evidence 
can be adduced to show that all these signs can appear 
in hysteria, but the occurrence of, at any rate, most 
of them is exceedingly rare, and for practical purposes 
it is safe, whenever the nature of the case is doubtful, 
to regard them as indications of the presence of organic 
disease. 

Stress has elsewhere been laid upon the danger of 
confusing disseminated sclerosis with hysteria (p. 210), 
and the diagnosis of the hysterical convulsions from 
epilepsy has also been discussed {p. 430). 

Prognosis. — The prognosis is, on the whole, good, 
but there is in many instances a tendency to relapse. 
Some cases recover spontaneously, or respond rapidly to 
suitable treatment, but others may take months or even 
years before they are cured. All the symptoms may 
disappear quite suddenly. 

Treatmeut. — ^Mild cases of hysteria recover with 
improvement in general health and change of surroxxnd- 
ings, especially if the latter is accompanied by effective 
moral control In others a course of electrical treatment 



HYSTERIA : TREATMENT 


499 


hastens recovery. Where the symptoms are persistent 
and at all severe, a course of Weir Slitchell tK^atment is 
necessary, for the details of which the reader is referred 
to p. 478. 

The particular form of mental therapeutics that is 
suitable in each case must be left to the judgment of 
the physician and the requirements of the patient. The 
simplest form is hndoubtcdlj^ that of suggestion, which is 
used, consciously or unconsciously, by all practitioners. 
It is not an easy matter to define exactly what is meant 
by suggestion, but broadly speaking it is the power which 
some people have of impressing their views on others. 
It is met with in daily life, and recognized in people 
whose presence seems to give others confidence. In 
tJierapeutics it is shown in giving patients confidence, 
by making them feel they are being helped, and by 
convincing them that their troubles are exaggerated and 
often without foundation. ** 

By suggestion it is frequently possible to start a 
beneficial train of thought in a patient’s mind that 
will supersede those that were troubling him. This line 
of treatment merges into that known as persuasion, 
which, as elaborated by Dubois, consists in explaining 
to the patient his illogical trains of thought and putting 
the circumstances before him in a rational light. In 
this w^ay an attempt is made to rearrange the associa- 
tion of ideas and so to re-educate the mind, but, since 
the success of the method depends largely on the 
personality of the physician, it is impossible to separate 
it from suggestion. 

Then there is the method introduced by Freud 
known as psycho-analysis, which is an elaborate and 
lengthy process of analysing the contents of the pa- 
tient’s mind with the object of getting at the root of 
the trouble. • 

Allusion has already been made (p. *484) to the 
sjT'stem of psycnology 'whereby Freud supposes that, 
in certain circumstances, experiences, especially those 
of a painful nature, may fail to be duly associated, and, 
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being -gainful to the individual, may gradually become 
pushed out of the conscious memory and relegated to 
the sphere of the subconscious mind, where they may 
still remain active and cause trouble. 

The essential point of Freud’s method is the attempt 
to bring such submerged experiences to light and to 
associate them in due proportion with^ conscious expe- 
riences, whereby they assume their rightful proportion 
among the events of the individual’s life, and, no longer 
isolated, cease to be a source of annoyance. 

The method by which this is sought to be accom- 
plished consists, as the term psycho-analysis implies, in 
analysing the patient’s mental contents until the root 
of the evil is discovered. 

Originally Freud made use of hypnosis for this 
purpose, but eventually he discarded it for the more 
simple method of ‘‘ free association,” which consists 
essentially in pefsuading the patient to give out his 
thoughts indiscriminately without self-criticism and 
regardless of their seemingly slight importance. By 
this means the physician picks out the salient points 
and gradually bores down to the offending source. 

As an additional means of arriving at the contents 
of a patient’s mind, Freud has elaborated, at great 
length, his system of analysing* dreams. According to 
him, a dream represents the fulfilment of some desire 
which has been repressed in waking life. This essential 
point is generally so grotesquely clothed that a success- 
ful analysis is often a very complicated matter. The 
subject is too intricate to be dealt with here, and the 
reader is referred to special works on the subject. 

A further and important method of probing a 
patient’s mind is that of “ word association,” which has 
been especially elaborated by Jiing, and to which 
allusicm has already been made (p. 67). 

Hypnotisin'^ may occasionally be useful in carefully 
selected cases, but it has not founf general favour 
among neurologists as a routine method in the treat- 
ment of this disease. 
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Drugs. — ^Valerian and asafoetida are both useful 
drugs, as also are general tonics, such as iron and a^i’senic, 
when there is ansemia or some other indication for 
their use. 

Hydrotherapeuties may be a valuable adcjition to other 
forms of treatment, and the faradic current is very helpful 
in aiding to cure local paralysis and anaesthesia. 



CHAPTER LIV 

NEURALGIA; HEADACHE; MIGRAINE 
NEURALGIA 

Etiology, — ^Neuralgia is tLe term given to recurrent 
nerve pains wliich do not depend upon any obvious 
organic lesion, but it is often used in a more general 
sense to indicate many other kinds of nerve pain. 

The cases mqy on this basis be divided up into 
primary and secondary. 

Primary neuralgia, with which is associated no dis- 
cernible organic lesion, is especially - associated with 
exposure to cold, debility, toxaemias, arterio-sclerosis, 
eye-strain, and irritation of the peripheral ends of the 
nerves, e.g. from carious teeth. 

Secondary neuralgia often accompanies inflammation, 
injuries, and degenerations of nerves. Of the last, the 
pains of tabes and those accompanying and following 
herpes zoster are good examples. 

Symptoms. — Pain is the most prominent symp- 
tom ; it is generally intermittent, of a sharp, stabbing 
nature, and sometimes tends to recur with great regu- 
larity at certain times in the day or night. The skin 
over the painful area is often tender to the touch, and 
in severe cases the nutrition of the hairs suffers,, so that 
they ten white or fall out. Crops of herpes may appear 
over the painful area. 

It is very common to find “ painful spots ” where the 
nerve twigs are superficial and can easily be pressed 
upon. 
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Attacks of very acute pain may be accompanied by 
a reflex spasm of tbe muscles situated near tb e painful 
part. This is especially notable in severe cases of tri- 
geminal neuralgia, and constitutes tbe condition known 
as tic douloureux. 

Diagnosis. — Whenever possible, it i? necessary to 
distinguish a primary neuralgia from one of secondary 
origin; Endeavep: must therefore be made to exclude 
the probability of inflammation, pressure, injury, or 
degeneration as causes. 

A line cannot always be drawn sharply between 
neuralgia and neuritis, but in well-defined cases the 
intermittence of the pain and the absence of anaesthesia, 
of muscular wasting, and of any changes in the electrical 
reactions of the muscles are indicative of neuralgia. 

The lightning p^ins that occur in the course of 
tabes are apt to be diagnosed as simple neuralgia 
before other signs become manifest Gummata, and 
other tumours must also be considered as possible sources 
of irritation. 

Prognosis. — Slight attacks of neuralgia, such as 
are commonly complained of by people who are feeling 
“ run down,’^ usually disappear when the general health 
improves. 

Severe and persistent pain is, however, often far 
more difficult to cure, especially when it sets-in in the 
course of the trigeminal nerve, and in some cases of 
trigeminal neuralgia no treatment short of removing 
the Gasserian ganglion may suffice. 

No hard-and-fast rules can be given, for the likeli- 
hood of recovery in every case can only be gauged 
after the effects of treatment have been ascertained. 

Treatment. — ^The objects aimed at are — (1) im- 
provement of general healthy (2) removal of 'poisons such 
as those of gout or lead, (3) removal of sources of irrita- 
tion of the nerve-endings, (4) administra-tion o'! such 
drugs as are kn^wn to influence the pain, (5) injection 
of substances into the nerve tissues, or destruction of 
the nerve by surgical means. 
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The methods of attaining the first two objects depend 
on the practice of general principles, which need not here 
be discussed in detail ; they include, chiefly, attention 
to the digestion and the general hygiene of the patient 
and the correction of anaemia, if present. The removal 
of all sources 'of peripheral irritation is especially im- 
portant in neuralgia of the trigeminal nerve, which is 
often the result of eye-strain or decayed teeth ; these 
will again be alluded to in the section on trigeminal 
neuralgia. 

The drugs from which relief from neuralgia can 
often be obtained are numerous, but are not very 
dependable. 

Phepacetin, antifebrin, and antipyrin e, with prepara- 
tions of a kindred nature, are among the most popular 
of these drugs. 

Iodides are useful in certain cases where arterio- 
sclerosis and chronic rheumatic processes appear to be 
the cause of the pain. 

Gelsemium sometimes cures the pain of facial neur- 
algia very successfully, but it is generally necessary 
to give it in doses of sufficient strength to produce 
unpleasant physiological effects. 

Morphia will, of course, relieve the pain, but it 
should, needless to say, be reserved for the most occa- 
sional use only. 

AlkaUs in large doses, especially ammonium carbonate 
and ammonium chloride, are often useful. 

Externally, ointments of menthol and other sub- 
stances that dull the sensibility of the nerve-endings 
are valuable ; and where there are any chronic inflam- 
matory changes round the nerve, massage and galvanism 
may afford relief. 

In cases where the pain does not yield to the ordinary 
methods of treatment the question of obtaining relief 
by injections Jinto the nerve may be considered. This 
method was "introduced by Schlosser,^ and has been 
elaborated by Brissaud, Sicard, Wilfred Harris and 
others. It is based on the fact that injection of absolute 
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alcoliol into the substance of a nerve 'trunk is followed 
by paralysis ; it is therefore suitable for use in cases 
where the source of the pain arises in the periphery of the 
nerves, and is especially applicable in carefully selected 
cases of trigeminal neuralgia. 

Trigeminal Neuralgia 

Neuralgia one or more branches of the 5th nerve 
is a very common complaint. The pain is generally 
at first confined to one branch, and the supra-orbital 
is the one which is most commonly affected. In its 
slighter forms it responds readily to treatment, but in 
its more severe forms it is most difficult to cure. 

Etiology. — Of the peripheral forms of irritation, 
those most likely to induce it are eye-strain from errors 
of refraction, decayed teeth, and diseases of the nose, 
but it frequently happens that no source of the trouble 
can be traced. 

Symptoms. — The pain, which ’recurs in paroxysms, 
is often started by a movement of the jaw, as in talk- 
ing or eating, and reflex spasm of the facial muscles 
is an occasional accompaniment and constitutes the 
well-known condition of tic douloureux. The pain may 
extend to the neck and arm, and even over the trunk, 
when the paroxysms are very severe. There is often 
hypersesthesia over the area of pain, and specially tender 
spots where the nerves emerge from foramina. The 
hairs of the eyebrows may turn grey or fall out, as 
also may patches of hair on the head. 

Diagnosis. — The possible existence of a source of 
peripheral or central irritation is the first thing requiring 
investigation. The teeth should be carefully examined, 
but even when they are decayed the greatest care must 
be taken before concluding that they are the source 
of the trouble, for in many cases a large number of 
teeth have been sacrificed to no purpose. • 

The efleqjs of application of heat or cold to the in- 
dividual teeth is a test largely relied upon by dental 
surgeons. As already mentioned, it often happens that 
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no source of nerve irritation can be found, and recourse 
Fas theix to be had to empirical treatment by some of 
the drugs referred to in the last section. 

If no relief can be obtained, the question arises as to 
the advisability of injecting the nerve, as mentioned in 
the previous stJction. One or other of the principal 
branches should be pierced with a fine needle, and a 
small quantity of absolute alcohol (90 percent.) injected. 

The supra-orbital foramen is used as a guide to the 
chief branch in that vicinity and is not difficult to locate, 
but considerable experience is necessary to reach the 
supramaxillary branch through the foramen ovale. If 
the injection is made into the perineuritic tissues, relief 
may still be obtained, but it will be of shorter duration 
than that derived from piercing the substance of the 
nerve. When the nerve has been accurately pierced, as 
shown by the completeness of the resulting anaesthesia, 
there is,, usually relie| from pain for at least six months 
and perhaps longer; Of 41 cases recorded by Wilfred 
Harris, 38 obtained complete relief for two to fourteen 
months or more, the shorter periods representing cases 
in which the injection was apparently made into the 
perineuritic tissue, as shown by the absence of anaesthesia. 
In some cases the relief persisted for several years. 

In a few instances the question of an operation will 
arise. Where the pain is limited to the course of a single 
brancli, excision of a piece of the nerve is a simple 
operation which may be followed by relief, at any rate 
for a time ; but when the pain is distributed over the 
area of two or all three of tbe roots, a more radical 
operation such as removal of the Gasserian ganglion is 
the only procedure likely to give relief. 

Nburaluia or* the Brachial Plexus 

Neuxaljgia in the course of the brachial plexus is 
not very commQflly met with. The general signs of 
neuralgia elsewhere are applicable here, b»t particular 
care must be ‘taken, before making the diagnosis, to 
exclude the presence of organic disease of the cord or 
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meninges, of tumours in the thorax, * and of toxsemias 
of some constitutional condition such as renai disease 
or diabetes, 

Intekcostal Neubalgia 

Neuralgia of the intercostal nerves is frequently met 
with. The pain which follows the course of the inter- 
costal nerves is apt to be more continuous than in many 
other varieties j^but is subject to acute exacerbations. 

Tender points are generally, present (1) close to the 
veitebral column where the posterior branches come to 
the surface, (2) in the line of the axilla corresponding 
to the area supplied by the lateral branches, and (3) 
where the anterior cutaneous nerves pierce the muscles 
to reach the surface of the chest. 

Intercostal neuralgia often precedes the appearance 
of herpes, but in these cases it is scarcely correct to 
speak of the condition as ‘neuralgia, since it has been 
shown that the herpes is accompa,pied by hsemprrhagic 
and inflammatory changes in the posterior root ganglion. 
The intercostal pains may persist for a long time after 
the herpetic eruption has subwsided. 

In making a diagnosis the principal conditions 
from which intercostal neuralgia must be distinguished 
are (1) pains from irritation or degeneration of nerve 
roots, as may occur in tabes or tumours of the cord ; 
(2) referred pains from visceral disease; (3) myalgia, in 
which the pain originates in the muscles ; (4) pains from 
chronic pleurisy. 

HEADACHE 

To ensure any success in diagnosing and treating 
headaches it is necessary to take a wide view of their 
causation, and not to attribute them all to some one 
special fault, such as an error of refraction or an un- 
suitable diet. 

It IS when headache is th^ main or only ^complaint 
that difficult^” is most likely to arise, for® when it is accom- 
panied by other definite symptoms it is not generally 
difficult to assign to it its proper place in the disease. 
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The chief coiiditions in which headache is likely to 
appear the most prominent symptom may be classified 
as follows : ' 

1. Intracranial disease. 

1-2. Disorders of the urinary system; 

3. Disorders of the cardio- vascular system, 

4. Disorders of the blood. 

5. Migraine and toxaemias; 

6. Eye-strain. 

7. Reflex causes. 

Routine examinatioii of all cases is necessary 
if mistakes are to be avoided, for neither the position 
nor t];^e character of the headache can be relied on as 
a guide to the cause, nor can a headache which is 
paroxysmal be safely ascribed offhand to an evanescent 
cause. 

At the onset it is necessary to make sure that the 
pain is of the nature of ‘‘ headache and not of neurakia, 
since the causation and treatment of the latter are often 
very different. 

So far as the nervous system is concerned, unless 
the history specially points in that direction, it will 
generally be sufficient in the first place to examine the 
optic discs, the reaction of the pupils, the ocular move- 
ments, and the deep reflexes — ^bearing in mind the possi- 
bility of the existence of intracranial growths, cerebral 
syphilis, tabes, and general paralysis of the insane — ^and 
to follow up the investigation in greater detail if any 
suspicious signs are ehcited. The results of the exami- 
nation of the urine will indicate the presence or absence 
of disease of the kidney. 

In the cardio-vascular system the tension of the 
arteries must be noted, for a persistent high blood- 
pressure will sometimes cause headache, even though 
there be no obvious disease of the kidneys. 

Valvulsr lesions of the heart sometimes cause head- 
ache, either through ansemia, such as may ^e associated 
with aortic regurgitation, or congestion following dilata- 
tion of the right ventricle. There is not often much 
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dinger of overlooking the cause in cither of these con- 
ditions, but congestion may, of course, arise from 
conditions other than those associated ivith valvular 
disease. 

After the presence of obvious disease of th6 larger 
systems has been excluded, the eyes ^nd the sinuses 
may be thought of, and when thinking of the sinuses 
it is well to r(^member that nasal obstruction may be 
a cause. 

Errors of refraction and accommodation, due to 
astigmatism and hypermetropia, are among the com- 
monest causes of headache, and arc often associated with 
seemingly typical attacks of migraine. Simple m-^^opia 
does not usually give rise to headaches. 

The migraine and toxaemic group of headaches is a 
large one. The characteristics of migraine are referred 
to in the next section, and, under the hypothesis of 
toxaemias, diet and intestinal action have to ©be con- 
sidered, and must be regulated according to the necessities 
of the individual case. 

Headaches sometimes appear to occur reflexly, 
as the result of sensory impulses from the ears, eyes, 
and other channels. Head has showm that many head- 
aches of this kind are “ referred ” pains depending on 
diseases of the various viscera. 

As already stated, the locality and character of a 
headache are not usually reliable guides either to the 
position or to the nature of the lesion. Exceptions 
are, of course, sometimes seen, perhaps chiefly in the 
case of the headaches of intracranial syphilis, where 
the painful area is apt to be localized and tender, in ad- 
dition to which there may be the further characteristics 
of nocturnal exacerbations. 

In most cases of cerebral tumour the headache 
produced by the general rise of intracranial pressure 
does not admit of difierentiation fre^ that produced 
at the seat of the growth, though, taken in conjunction 
with other symptoms, the signs are sometimes very 
suggestive, as when, for instance, a dull pain occurs 
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over one half of the occipital region and at the same 
time th&e is reason to suspect the pressure of a tumour 
in the cerebellum. 

Treatment. — ^Variations in the blood supply — 
congestion, hyperaemia, or anaemia — though produced in 
many difierent ways, seem to be at the bottom of most 
headaches, and it is by altering the character of the 
circulation in some way or other that" relief is often 
obtained; 

It goes without saying that, whenever possible, the 
cause should be removed ; but where no definite cause 
can be found it is necessary to try to ensure the 
healthy working of all those organs through which the 
headache is likely to arise, and particularly the eyes, 
the alimentary canal, and the kidneys. The eyes must 
be examined, and vision corrected if necessary. The 
bowels must be kept open by suitable purgatives, and 
the kidneys must b® washed out by simple diuretics, 
of which water in plentiful amount is one of the best. 
At the same time that the output is being looked 
to, attention must be paid to the intake, and a plain 
diet, containing a minimum amount of purin bodies, 
prescribed. 

For empirical treatment the coal-tar preparations, 
viz. phenacetin, antipyrine, and antifebrin, are among 
the most useful drugs. Calcium salts have been used 
with benefit in cases in which headaches seem to be 
associated with a deficient coagulative power of the 
blood.* It is said that the' subjects who suffer from 
headaches of this kind are generally of a ‘‘lymphatic 
type,” i.e. they have a heavy, listless expression, with 
pale face and puffy eyelids, and their headaches are gener- 
ally felt most in the mornings. The lactate of calcium, 
which is more palatable than the chloride, may be given 
in doses of 15 to 20 grains three times a day. This drug 
is said to be als<r) very useful for relieving the morning 
headaches that follow the taking of too ihuch alcohol 
bn the previous night. Among other drugs that are 
* G*. Eoss, Lancet, Jan. 20, 1906. 
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useful are salicylates, bromides, caffeine, and cannabis 
indica. 

Where there is persistent high arterial tension, vaso- 
dilators, such as nitro-glycerin and trinitrin, are some- 
times given. They have only a transitory efiect, as a 
rule, and more general methods to relieve the pressure 
should be employed. 

Excess of fc^d, by disturbing the chemical processes 
of digestion, can undoubtedly cause headaches. In the 
proteid diets it is probably the purins that are harmful, 
but it has been shown by Hare that headaches of a 
similar nature can also arise from taking too much 
carbohydrate food. « 

MIGKAINE (HEMICEANIA) 

Migraine is a paroxysmal neurosis characterized 
by headache and sickness, which are often preceded 
by visual symptoms. 

Etiology. — ^More women suffer fiian men, and there 
is a strong tendency for the disease to run in families. 
Occasionally other neuroses, such as hysteria and epi- 
lepsy, are prominent in the relatives of patients, but in 
a large number of instances the patient and his family 
are quite free from any other special form of nervous 
weakness. 

In epileptics the fits sometimes alternate with attacks 
of migraine, and it is generally supposed that the patho- 
logy of migraine is analogous to that of epilepsy, "inas- 
much as both appear to depend upon a disturbance of 
the cells of the cierebral cortex ; but while it is reasonable 
to assume that the greater explosions of epilepsy would 
sometimes include the lesser of migraine, chnically there 
is, at any rate, a very wide interval between the average 
patient with migraine and the sufierer from epilepsy, 
and patients who are subject to typical attacks of 
migraine fortunately show no special tendency to become 
epileptics, though it is undoubtedly easy enough, to find 
plenty of instances where both have occurred and, 
perhaps, alternated in the same person. 
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Gout and gouty tendencies have been noted in 
association with migraine, and it has been considered 
by some that uric acid is the actual cause of migraine, 
but of this there is not sufficient proof. In many people 
the first attacks date from childhood, and appear to 
become more ftequent towards the middle decades of 
life ; in others a few isolated attacks occur from time 
to time. In those who are the subjef^ts of migraine, 
attacks are often induced by physical or mental fatigue, 
indigestion, alcohol, and work requiring close application 
of the eyea’ 

Errors of refraction are notably a cause of the 
attacks. 

General summary of causation. — It is necessary to 
insist on a broad view being taken of the causation of 
migraine if success is to be obtained in its treatment. 
On the whole it appears that some people are more 
prone than others to attacks of migi’aine, and that, in 
them, various causes, such as fatigue, errors of refrac- 
tion, and dietetic indiscretions, are capable of inducing 
an attack, when they would be harniless to other in- 
dividuals. 

The nature of the condition that determines the 
tendency to migraine is not definitely known, but it is 
reasonable to suppose that it is a poison generated either 
in the alimentary canal or in the tissues themselves during 
the chemical processes taking place in the latter, and that 
it acts upon the brain cells either directly or indirectly 
by the changes produced in the cerebral circulation. 

Vaso-motor spasm, followed later by dilatation, has 
always been a plausible hypothesis, and is supported by 
^ the pallor of the face and extremities which is often 
observed at the beginning of an attack and is followed 
later by flushing ; on the other hand, experiments have 
not shown the presence of vaso-constrictor nerves in 
the cerelDral v^sels. It has also been suggested that 
the attacks may be due to periodical enlargement of the 
pituitary body.* 

* J. B. Charles, JPmefithner, 1914, p. 414. 
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Symptoms. — The Rymptoras mny^be conveniently 
divided into three groups : 

1. Ocular. 

2. Headache. 

3. Sickness. 

1. Ocular symptoms. — In tlie majority* of cases the 
eye symptoms are the first to occur, but occasionally 
they are precedq^ by sensations which pass up a limb, 
like, but of longer duration than, the aura of epilepsy, 
and are often accompanied by^ feelings of giddiness. The 
visual symptoms take various forms, of which the chief 
are flashes of light in front of the eyes, scotomata, 
coloured spectra, hernia nopia, and transient geim-al 
dimness of vision. 

Plashes of bright light may start the attack and 
then spread out gradually into coloured spectra of zig- 
zag shape. 

The scotoma is usually nearly in^the middle of the 
field of vision, and shows itself to the patient by the 
existence of a black patch in whatever he looks at, 
the edges of the patch being zig-zagged, from which 
the condition has received the names of fortification 
spectra ” and “ teichopsia.” The coloured spectra may 
show themselves as zig-zag ribands of difierent colours. 

Hemianopia is of the simple or homonymous variety, 
i.e. there is a corresponding loss of half- vision in each 
eye, so that the sight is lost towards the right or the 
left, as the case may be. This often comes on very 
quickly, and the patient finds he is only able to see one 
half of the objects he looks at. At other times there 
is a general dimness of vision, and complete blindness 
for a time has occasionally been observed. 

2. Headache. — Following on the eye symptoms 
comes the headache. This often begins at one spot 
in the region of the right or left temple, and^ thence 
spreads over one half (hemicrania) or th^ whole of the 
head. At othe?; times the painful spot on the oae side 
is follow^ed by a pain over the corresponding area of 
the other side before the headache becomes general. 
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3. Sickness.— The headache generally increases in 
intensity for a time, and is succeeded by a sensation 
of nausea’, which may be followed by retching and 
vomiting ; the headache, in its turn, fades away, and 
so the attack passes off. 

Additiona? sensory symptoms which sometimes, occur 
are numbness and tingling or even temporary weakness 
of a limb, and occasionally a passing^ aphasia may be 
met with. 

It must, of course, be clearly understood that all 
these symptoms are not present in every case of migraine. 
In many the headache, with perhaps a certain amount 
of ^nausea, is the most prominent symptom, and in 
these the nature of the disease is often revealed by the 
periodicity of the attacks. 

Duration. — The duration of an attack varies from 
a few hours to a day or more. Some people are in- 
capacitated for about two days, but, as a rule, recovery 
takes place after a night’s rest. 

Prognosis and treatment. — Cases in which a 
tendency to the attacks is only slight can often be cured 
by getting rid of some form of irritation which excites 
the attacks. It is in this way that many patients obtain 
relief by wearing suitable glasses. 

In some the most careful correction of errors of 
refraction and the removal of any other obvious source 
of irritation make but little difference, and in others 
again no error of refraction of any importance exists. 

Diet . — ^The diet should be light, and, although there 
is no proof that uric acid is the cause of the attacks, 
many cases certainly seem to benefit by abstaining 
almost entirely from meat. 

In severe cases it is worth while to go farther and 
try what a strict purin-free diet will do. 

Early hours should be kept, fatigue avoided, and 
the bowels kept regular. 

Ecr warding off attacks, bromides- and salicylates 
are among the most useful drugs, and act better in 
combination than when given separately. Wlien the 
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patients usually feel the symptoms *on first awaking, 
the medicine should be taken the last thing jJt night. 
In other cases it may be given twice or three times a 
day for a time, and then gradually reduced. 

Very little can be done to cut short an attack 'beyond 
resting and applying cold to the head. ^ 

Such drugs as phenacetin, antipyrine, and caffeine, 
if taken at the^very beginning, sometimes afford relief ; 
but once the symptoms have gained a fair hold, drugs 
seem to have little effect — ^probably the stomach is not 
in a suitable condition to absorb them. 

The methods of treating migraine may be summed 
up as follows : — 

During attacks. 

1. Rest in a darkened room. 

2. Cold to head. 

3. Phenacetin Dg. 6 (gr. x), aspirin Dg. 6 (gr. x), 

antipyrine Dg. 6 (gr. x), or antifebrin Dg. 2 
(gr, iii). 

Between attacks. 

1. Avoidance of undue fatigue and excitement. 

2. Correction of errors of refraction or any 

other source of peripheral irritation. 

3. Regulation of diet. Digestible food, with 

restriction of meat; 

4. Prescription: e.g, potassii bromidi^Dg. 6--10 

(gr. x-xv), sodii salicylatis Dg. "6-10 (gr. 
x-xv), spiritus chloroformi Dl. 1*2 (IT^xx), 
aqu8e ad Ml. 30 (gi) — ^taken three times a 
day, or a larger dose every night. 

Ophthalmoplegic Migeaine 

This is a somewhat uncommon condition, in which 
the periodic headaches are accompanied by temporary 
paralysis- of the third nerve with its attendant symptoms 
of ptosis, strabismus, and fixed dilated pTipil. 



CHAPTER LV 
VERTIGO 

Etiology. — sensation of giddiness may accompany a 
great many morbid conditions, of wbicb the most im- 
portant are disorders of the ears, eyes, heart, stomach, 
and Jcidneys : intracranial growths, especially those con- 
nected with the cerebellum ; and epilepsy. Alcoholism, 
excessive smoking, and other toxsemic conditions may 
also cause vertigo. 

Aural Vertigo 

Disorders of the ear are one of the most common 
causes of giddiness. 

So far as the ear is concerned, the sense of equilibrium 
depends on the pressure of the endolymph and on the 
state of the nerve terminals in the semicircular canals, 
which through the vestibular nerve form communica- 
tions with the cerebellum. Anything, therefore, that 
varies the pressure or alters the irritabihty of the nerves 
may upset the normal equihbrium and cause vertigo. 

The pressure of the endolymph within the semi- 
circular canals may be modified by chronic inflamma- 
tory changes in the middle ear, which may be of gouty, 
senile, or syphilitic origin, whereby the intensity of the 
vibrations conducted through the chain of ossicles is 
increased. Wax, which is one of the commonest causes 
of vertigp, probably produces its effects in the same 
way, for a solid piece, if pressing against the drum of the 
ear, series as an additional conductor, and causes the 
intensity of the vibrations reaching the labyrinthine 
nerves to be increased. In other instances an undue 
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irritability of tbe nerve fibres or tbeir centres is -^he cause 
of tbe vertigo. The labyrinth itself naay h^ the seat of 
injuries, of efiusions, or of inflammations.- 

The symptoms of aural vertigo are also soipetimes 
associated with high arterial tension and JBright’s disease, 
quite apart from the giddiness which may be a symptom 
of uraemia. 

Vertigo of Ubyrinthine origin is known as Meniere’s 
disease, but the latter term is often used to include other 
forms of aural vertigo. 

Symptoms. — ^In a typical case of aural vertigo the 
patient suddenly feels giddy, and either has a sensation 
of movement or actualljj' moves ; at other times, apparent 
movement of surrounding objects is the chief thing 
noticed. In severe <jases the patient may suddenly be 
thrown to the ground or may only save himself by holding 
on to some neighbouring support. 

After the giddiness has lasted ^ variable tirhe it is 
often succeeded by nausea and vomiting. Occasionally 
temporary di'plo'pia and nystagmus have been noticed, 
the latter being due to the disturbance of coordination 
which exists between the movements of the head and 
eyes {see p. 87). 

Tinnitus often immediately precedes a paroxysm 
and sometimes also persists between the attacks. Some 
degree of deafness is also frequently to be found on one 
or other side. The nature of the deafness can be fiisted 
by a tuning-fork. The vibrations from a tuning-fork 
placed on the forehead are ordinarily heard in both 
cars equally, but if the conducting apparatus of the 
ear is impaired they are heard loudest on the side, of 
the deaf ear. 

On the other hand, when the deafness is of nerve 
origin the vibrations of the tuning-fork placed on the 
forehead arc heard best on the sound side. - 

Further, in nerve deafness, after tlfe vibrations of 
the tuning-forl? placed on the mastoid have been lost 
they can generally still be heard when the instrument 
is held opposite the meatus. 
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Diagjnosis. — ^Attacks of vertigo associated with deaf- 
ness tinnitus are tke main points to be established. 
And further evidence can be obtained by carrying out 
the tests for lab 3 rrinthine disease described at p. 88. 

The^ vertigo^ of efile^psy is sometimes difficult to 
differentiate, but if the attacks are repeated frequently, 
some positive signs of epilepsy, in the shape of loss of 
consciousness, convulsions, biting the tf=»ngue, and in- 
voluntary micturition, are almost sure to be obtained. 
The most difficult cases to decide are those in which the 
patient actually falls, for in those circumstances there is 
naturally some confusion of mind which is not easy to 
differentiate from the loss of senses due to epilepsy. 
If a history of loss of consciousness can be established, 
the condition is almost certainly ope of epilepsy. It is 
doubtful if vertigo of anything like the severity described 
above ever arises from gastric disorders^ though, of course, 
dizzitfess ’’ and “ giddiness ” are often complained of 
by patients who suffer from indigestion. 

Tumours of the brain, especially those of the cerebellum, 
are frequently accompanied by giddiness, but other signs 
of intracranial pressure are generally present. 

It is necessary to remember that occasionally the 
giddiness of hysterical fatients may simulate that of 
Meniere’s disease, but, needless to say, it is necessary 
to be very cautious before ascribing a case to this cause. 

Pyoghosis, — ^In aural vertigo only very rarely 
is such an acute attack as Meniere recorded associated 
with changes likely to endanger life. Possibilities of 
improvement must, of course, largely depend on the 
anatomical changes that have occurred. In a large 
number of cases partial relief can be obtained, and the , 
giddiness often gets less by the time the morbid changes 
are sufficiently?^ advanced to cause complete deafness. 

Tre»4;meiit. — ^The ear must be carefully examined, 
and treated if necessary. If any wax is present it must 
be removed; In some cases this aloiie/is sufficient 
to effect a cure. If the giddiness cannot bo accounted 
for in this way, recourse must be had to drugs, and of 



AUEAL VERTIGO: TREATMENT 519 

these the bromides, in 15- to 20-graiti doses twice or 
thxee times a day, are probably the most efficacious. 
Rheumatic and gouty cases may derive benefit from 
salicylates and iodides, which may be giten in com- 
bination with the bromides. Quinine sulphate is a 
drug that was recommended by Charcot, ^ffio considered 
it necessary to give it in large doses, but many authors 
believe srnall doses to be equally efficacious. Counter- 
irritation in the? shape of a blister over the mastoid is 
sometimes useful. If these measures bring no definite 
relief, it may be w’ell to put the patient to bed for a 
week or two, for complete rest is often a most useful 
therapeutic measure. If the arterial tension is too high, 
purgatives and careful dieting are often beneficial. If 
all else fails and the attacks continue to be unbearable, 
the question of ohlit«rating the semicircular canals may 
be entertained. 

Treatment of vertigo from other causes.— AW forms of 
vertigo arc generally relieved to sofne extent by taking 
bromides, and any further course of treatment must 
depend upon the cause, whether it be heart, stomach, 
arterial degeneration, cerebral tumour, or ocular palsy. 



CHAPTER LVI 
VASO-MOTOR NEUROSES 

Disobdereb functions of tlie vaso-motor nerves are 
sometimes tlie cause of various unpleasant symptoms, 
most of whicli can be grouped under one of tbe follow- 
ing headings : 

Raynaud’s disease. 

Angioneurotic oedema. 

Erythromelalgia, 

Acropar8esthesia.c 

Ratoaub’s Disease 

The symptoms of Raynaud’s disease may be divided 
into three stages : 

fa) Lojoal “ syncof e,^^ in which the fingers, toes, and 
perhaps the^nose'and ears, become pale and dead.” 

Local “ as'j^yxia,^^ in which the initial pallor is 
followed nB'y ‘congestion, so that the part becomes blue 
in coIouTr 

(c^, Gg^rene, in which small parts of the~asphyxiated 
areas necrose and separate, leaving little scars. 

A large number of patients whose symptoms come 
under this heading never experience all these three stages. 
Many people habitually suffer from “ dead ” fingers, 
especially in cold weather or after putting the hands into 
cold water, and in some of these the stage of local ” 
asphyxia is also experienced ; necrosis occurs in com- 
paratively few. 

Etiology. — Spasms of the vessels of ftic extremities 
appear to be the cause of the disease, and the spasm 
is usually attributed to a “ vaso-motor neurosis.” What 
520 
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causes the neurosis is uncertain, but probably, at any 
rate in some cases, it is the result of a toxaemia. •.Symp- 
toms of a similar nature to those described* above may 
be found associated with syringomyelia, and they are also 
especially prevalent during the early stages of some 
cases of rheumatoid arthritis. ^ 

Vaso-motor affections of the kidney resulting in 
paroxysmal haeinoglobinuria are sometimes associated 
with Eaynaud’s disease, and also closely allied to it 
clinically are the ordinary chilblains of winter weather. 

Friction and electricity are the most useful forms of 
treatment, and in the case of the latter the constant 
current, applied daily, is the most efficacious method of 
administering it. The hand and the positive pole should 
be placed in a bowl of warm salt and water, and the nega- 
tive pole should be applied to the upper part of the limb. 

Drugs are of little direct value, but those that have 
a general tonic action may be g^ven, and b<meficial 
results are sometimes obtained from hitro-glycerin, 
sodium nitrite, and other vaso-dilators. 

The symptoms occur in paroxysms and are always 
worse in cold weather ; hence care should be taken to 
wear warm gloves and socks. 

Angio-neubotio (Edema 

(Edema occurs in the skin and sometimes in the 
mucous membranes of different areas of the body. At 
one time the face may be the seat of the swellings and 
at another the limbs or the trunk. The oedema lasts 
a variable time and then disappears. It gives rise 
to some discomfort and irritation, and if present in the 
mouth and pharynx may make swallowing uncomfort- 
able ; oedema of the glottis may occur and give rise to 
symptoms that are dangerous to life. 

Closely allied to angioneurotic oedema clinically are 
the urticarias which sometimes follow i}he ingestion of 
shell-fish, porfe» and some other foods. ^ 

The history of the varying amount of the swelling 
generally helps in distinguishing its nature, but the urine 
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<r\ 

should always be carefully examined as to exclude 
the possibility of Bright’s disease being the cause of the 
oedema. 

Sometim& more than one member of a family suffers 
from angioneurotic oedema. 

Ti'catmen;*,. — ^It is not easy to cure angioneurotic 
oedema. Attention should be directed towards the ali- 
mentary canal, and careful dieting, with abstention from 
foods that usually give rise to urticaria, may be tried. 
With the same object in view, intestinal antiseptics 
may be given, 

Nitro-glycerin and calcium lactate are among the 
drugs that have been recommended. 

It is important to maintain a high standard of general 
health. 

Erytheomelal^ia 

This condition usually occurs in the distal parts of 
the ar^s or legs. Kie arteries dilate, the skin becomes 
hot and red, and there is great pain. After a time the 
redness of the skin disappears, and is replaced by a 
bluish colour. The intensity of the symptoms is in- 
creased by holding the affected limb in a dependent 
position, and also by warmth or exercise. When arte- 
rial degeneration is^ present, intermittent claudication 
and cramps may be associated with this disease.' 

Symptoms of erythromelalgia may he met with in 
associatipn with various organic diseases of the nervous 
system, e.g, multiple neuritis and tabes, and with arterio- 
sclerosis ; at other times no sign of organic changes can 
be found, and the disease is then attributed to a vaso- 
motor neurosis. The symptoms are generally relieved 
by keeping the limb high and by cool applications to the 
affected part. Massage and electricity may also be 
useful, as they are in Raynaud’s disease, 

AdROPARJSSTHESIA OE VaSO-MOTOR OrIGIK 

the patient complains of tingkngs, pins and 
needles, and numbness of the extremities (usually of 
the arms). In most of the cases the symptoms come 
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on in tlie night. The patient goes to bedf and falls asleep, 
but after a time wakes up with tingling and numbness, 
which may be sufficiently severe to prevent any more 
sleep being obtained. On getting up ancf using the 
limbs the sensations usually pass off,. but they aro very 
apt to recur during the day if the patient rests for any 
length of time, especially if near a fire so that the limbs 
become hot, ^ 

The symptoms are more commonly » found in women 
than in men, and especially in those who are engaged 
a good deal in washing. The use of alcohol also seems 
to favour their onset; 

The women sufferers are often overworked ^nd 
generally debilitated, and some of them are at the 
menopause period of life. 

Tingling, numbn^s, and “ crawling sensations,” 
accompanied in some instances by some anaesthesia, 
are frequently met with over the^area of the ^ thigh, 
which derives its cutaneous nerve-supply from the ex- 
ternal cutaneous nerve, and to this condition the term 
memlgia 'parcesthetica has been applied. In the majority 
of cases no lesion of the nerve can be found,' and 
we have to fall back on a vaso-motor nem^osis as 
the cause. * 

Diagnosis. — ^Before concluding that the symptoms 
of acroparassthesia are due to a functional disturbance, 
care must be taken to exclude the presence^ of peri- 
pheral neuritis, locomotor ataxy, or other organic* con- 
ditions with which symptoms of a similat nature may 
be associated. 

The prognosis of these cases is, on the whole, 
good if the patient can be placed amidst favouraible 
surroundings, but recovery is generally slow and the 
relapses are frequent. 

Treatment. — ^Iron, nux vomica, and other tonics 
are helpful, with a view to restoring -^e health, but a 
thorough chaise is best of all if it can be prqpurcd. 

Electricity and massage are both useful. 

It is difficult to prescribe anything which will be 
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certain to relieve the symptoms at the time, but the 
bromiiJes seem to ahord as much relief as any drug. 
If sleep be* much interfered with, other hypnotics may 
be required, 

VASo-MOTOBt Neuroses of General Distribution 
These neuroses have already been alluded to in the 
chapter on the Sympathetic System (p. 44). They in- 
clude such vaso-motor symptoms as flushing, shivering, 
palpitation, and dyspnoea, many of which are asso- 
ciated with neurasthenia and with the period of the 
menopause. 

The bromides, nux vomica, strychnine, and the vaso- 
dilators are among the drugs that are likely to give 
relief. 



CHAPTER LVII 

EXOPHTHALMIC GOITRE (GRAVESES DISEASE, 
BASEDOW’S DISEASE) 

Etiology. — ^Exoplitlialimc goitre is far more comniiyily 
seen in women than in men. In the majority of the cases 
the symptoms first appear between the ages of 15 and 
4:0, and it is rare to find the disease arising in elderly 
people. 

In many instances nothing that seems to ^ have 
definitely led up to the origin of the disease can be traced, 
but in a certain proportion of the cases fright, shock, 
and long-continued strain of the nervous system appear 
to bear a decided relation to the onset of the symptoms. 

Pathology. — The view that meets with most favour 
at the present d!hy is that which attributes the symptoms 
to hypersecretion or some other modification of the 
functioning of the thyroid, and possibly also the para- 
th 3 n:oid glands. The influence which the secretioji of the 
thyroid gland normally exerts on the general metabo^sm 
of the body can be fully appreciated from the ill efiects 
which arise on its removal ; and if disappearance of the 
gland can produce such far-reaching results, it is not 
unreasonable to presume that modifications in th^ 
composition or amount of the secretion might produce 
peculiar efiects of another nature. This view receives 
some support from the constancy with which changes 
in the thyroid gland are found in exophthalmic* goitre ; 
and it is also ^ noticeable feature that many^of the 
symptoms are almost the exact opposite of those which 
occur in myxoedema, where the secretion of the gland 
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]ias disappeared. Moreover, excessive doses of thyroid 
gland 'are liable to cause symptoms similar to many of 
those associated with exophthalmic goitre ; and, lastly, 
relief from the symptoms of exophthalmic goitre has 
frequently been obtained by ligation of the arteries or 
by partial extirpation of the gland. 

In some instances an enlarged thymus gland has been 
found, and changes of an inconstant and somewhat in- 
definite character have been noted in the ganglia of the 
cervical sympathetic and in the medulla. , 

Though the idea that lesions of the sympathetic are 
primarily responsible for the disease has for the most part 
been abandoned, a large number of the symptoms are 
undoubtedly produced through the agency of this system, 
and the close relationship that is known to exist between 
the internal secretions and the sympathetic system 
makes it apparent how such a secondary affection can 
arise; ^ 

Symptoms* — The onset in most cases is gradual ; 
only occasionally is it rapid. 

The order in which the signs appear differs, and 
there is also great variation in their number and in- 
tensity, but the principal ones are four, viz. enlarge- 
ment of the thyroid gland, tachycardia ~ exophthalmos, 
and tremors. 

Enlargement of the thyroid gland. — This sign is pre- 
sent ah some period or another in very nearly all 
cas^s, and it may precede' other symptoms by a long 
time. Like the other manifestations of this disease, 
the enlargement is not only very various in different 
cases, but is apt to vary from time to time in the same 
case. In some patients it is so slight as to be almost 
unnoticeable, while in others the gland is symmetrically 
or asymmetrically enlarged to a great size. The vascu- 
larity of the enlarged gland is usually increased, the 
pulsation of th.e larger arteries running into it can be 
seen apd felt, and not infrequently a thr^ and a murmur 
over the tumour can also be detected. Pressure of the 
gland on the trachea may cause dyspnoea. 
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Tachycardia. — Eapidiiy of the pulse-rate is a char- 
acteristic symptom ; from 100 to 120 beats peF minute 
are commonly met with, and frequently th^ number is 
very much higher. 

Pulsation of the heart is generally more obvious 
than usual, not inhrequently there is snme dilatation, 
and a sysjjolic murmur can often be heard at the apex. 
In long-standii^ cases there may be hypertrophy, and 
eventually signs of cardiac degeneration may be found. 

^ Tracings by means of the electro-cardiograph show 
that the rapidity of the heart is due to an exaggeration 
of the physiological beat, and is produced at the expense 
of the diastole. ‘ r 

The blood-pressure in a tj^ical uncomphcated case 
is low owing to dilatation of the peripheral vessels, the 
latter being one of %h.e most constant features of the 
disease, as evinced by the patients generally having a 
moist and flushed skin. ^ , 

The interesting observation has been made that after 
the thyroid gland has been operated upon in Graves’s 
disease the blood-pressure is very apt to rise. The 
systolic pressure *may even be doubled, thus throwing 
a great strain on the heart, and so in some cases pos- 
sibly accountihg for sudden deaths that have occurred 
(Strickland Goodall). 

Exophthalmos. — The prominence of the eyeballs gives 
the striking appearance of fright to the face. Erotrusion 
of one eye before the other sometimes occurs. ** 

The cause of the exophthalmos has been much 
debated. It has been attributed to various conditions, 
e.g. increased vascularity, increase of fatty tissue at the 
back of the eyeball, and contraction of Muller’s un- 
striated muscle, which runs across the back of the orbit. 

Other ocular symptoms which can frequently be 
observed are : Von Graefe’s sign, in which the dropping 
of the eyelids is delayed when the eyes are^ directed 
downwards ; ^ellwag's sign, in which there is retraction 
of the upper lid due to spasm of the unstriated muscle 
fibres ; Moelius^s sign, in which there is difficulty in 
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converging the efe.s to view noiir objects ; nnd JofJroi/"s 
sign, in-wliicli the forehead is not wrinkled on looking- 
upwards wlrile the head is flexed on the chest. 

Tremors.— A fine rhythmical tremor of the hands, 
which ;Can often be better felt than seen, is met with in 
most of the cas^.s. 

The remainder of the symptoms, which are numerous, 
may be briefly summarized under the headings of the 
different systems to which they are atiTached. 

Nervous system. — ^Patients suiiering with exophthalmic 
goitre are apt to be nervous, excitable, and very 
easily upset. They often sleep badly, and they may 
devdop symptoms of hysteria and other slight forms 
of mental derangement. In a few cases the mental 
changes are profound enough to constitute a state of 
insanity. - 

Respiratory system. — ^In the more severe cases attacks of 
dyspncea may occur, apart from those due to mechanical 
pressure of the thyroid upon the trachea. 

Alimentary system. — The appetite is variable, as also is 
the power of digestion. Vomiting and diarrhoea, more 
commonly the latter, are both met with. 

Renal system. — The urine is generally pjentiful in 
amount, and often contains a high percentage of urea. 
Glycosuria and traces of albumin are found in some 
cases. 

Skin.— The skin is usually moist, and perspiration 
is easily induced. Brown pigmentation is frequently 
noticed. 

The general nutrition is poor ; loss of weight is a char- 
acteristic feature, and the patients are sometimes very 
en 2 'aciated. In women uterine disturbances are often 
met with. 

Diagnosis.— There is no difficulty in diagnosing 
a case in which the main symptoms are well developed. 
There is, however, always a possibility of overlooking the 
nature pf the disease when general symjgtoms, such as 
nervousness and loss of weight, are the most prominent 
features. 
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^ . 

Prognosis. — Improvement, wliidi^is usually a very 
slow process, occurs in a considerable number (i cases. 
In some the symptoms entirely subside, but in the 
majority some traces of exophthalmos ^ill remain, 
as also frequently do the nervous and excitable 
temperaments. 

A fatal termination from the direct effects of tlie 
disease is* distinctly uncommon, but it occasionally 
happens that th^ disease runs an acute course, and, the 
patient becoming delirious, death takes place with all 
the symptoms of profound toxaemia. In a few cases, 
where the functions of the thyroid gland are eventually 
destroyed, the symptoms of myxoedema have supervejp.ed. 

Treatment. — ^Among the drugs which are of most 
service, arsenic, belladonna, bromides, iron, and digitalis 
may be mentioned. Arsenic, chiefly in the form of liquor 
arsenicalis, is one of the most popular for general use ; 
bromides and belladonna are both serviceable on account 
of their sedative effects. Iron acts^as a general tonic, 
and digitalis is frequently useful for steadying the 
heart. When the enlargement of the thyroid is accom- 
panied by much ^sation, comfort is often obtained by 
placing an ice-bag on it. 

AppheaHons of electricity over the course of the 
cervical sympathetic and over the thyroid gland some- 
times seem to produce beneficial efects. The inter- 
rupted and constant currents may both be used.^ 

Preparations of the various glands, e.g. thyaroid, 
thymus, and suprarenal, have been tried, but with no 
distinctly good , results. One would, indeed, expect 
preparations of thyroid gland to be harmful if the hypo- 
thesis which ascribes the disease to hypersecretion he 
correct, but, as a matter of fact, cases have been recorded 
in which benefit appears to have been obtained from 
their use. Such results are not necessarily to be taken 
as invalidating the hypothesis of disordered actfcn of the 
thyroid gland,^for it may be that in^some c^ses the 
modification of the secretion is one of quality rather 
than of quantity. A preparation known as rodogen 
2 I 
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(prepared from dhe milk of goats wldch liavc ]iad their 
thyroids removed) has been recommended. 

Administration of preparations of the thymus gland 
has also soihetimes appeared to be followed by relief of 
symptoms, but there is no general consensus of opinion 
in favour of the habitual use of drugs of this class. 

Such measures as are likely to improve the general 
health should be recommended. Rest, sometimes under 
the Weir Mitchell system, is important, as also are quiet 
surroundings and general tranquillity of mind. 

Apphcation of X-rays to the enlarged thyroid has 
been tried, and in some cases satisfactory results have 
bee^ reported. 

Surgical treatment is directed towards reducing the 
activity of the thyroid either by partial removal of the 
gland or by ligature of one or more of its arteries. It 
is an operation of considerable severity and one which 
by no^ means always results in a cure, for which reasons 
it should only be performed after due consideration of 
all the circumstances of each case, Strickland Goodall, 
who has recently made some careful observations on the 
subject, considers that one of the mosif important benefits 
obtained by early operation is relief of tachycardia, thus 
avoiding the danger of dilatation and permanent cardiac 
weakness, which are both apt to occur when the tachy- 
cardia has continued for a long time. Goodall also points 
out that the rise of blood-pressure which, as already 
stated, is apt to follow the operation is a source of 
danger when the heart is debilitated, and necessitates 
the patient being carefully prepared before the operation 
is undertaken. 



CHAPTER LVIII 

^TETANUS (TRISMUS, LOCKJAW) ; HYDROPHOBIA 
TETANUS 

Etiology. — Tetanus is an acute infective disease resulting 
from the entrance into the body of the tetanus bacillus. 

The tetanus bacillus, first described by Nicolaier, is 
of a drumstick sha.|)e and flourishes chiefly in the soil, 
and from this it is in most cases introduced into the 
body through punctured or laceraj^ed wounds. ^ Infants 
are liable to be infected through the umbilical wound 
(tetanus neonatorum), and parturient women through 
the placental surface (puerperal tetanus). 

Pathology,— The tetanus bacilli remain in the 
neighbourhood of the wound, and cause symptoms by 
diflusion of Ihe toxins to which they give rise. These 
toxins have a special aflSnity for nervous tissue, by 
which they appear to be fixed after the manner of 
certain stains. ^ 

After death, minute haemorrhages can be seen in 
diflerent parts of the central nervous system, which 
throughout is found to be intensely congested. 

Definite changes can often be distinguished in the 
cell bodies of the brain and cord, the most characteristic 
of which are swelling of the cell bodies and modifica- ' 
tions of the staining properties of the chromatophile 
granules.* 

Symptoms, — ^After the patient has become in- 
fected there igs^ period varying in duration fropi two to 

* Alexander G. E. Foulerton and Camplbell Thomson, Trans. Itov* 
Med, ChU\ Soe.y Ixxxiii. 900. 
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tljree days to as "many weeks before tlie symptoms 
fippear. «The first intimation of any thing wong is 
generally a sensation of stiffness in the muscles of the 
neck, which is soon followed by spasms in the muscles 
of the jaw and face, by which the jaw becomes locked 
and the features distorted to produce the ‘‘nsus^ sar- 
dpnifius/’ Superadded to these tonic contractions are 
spasms of" the muscles of the trunk and limb's, which 
occur with great frequency and with such intensity as 
to cause opisthotonos and other contortions of the 
body. The slightest peripheral stimulation, such as 
from a loud noise, a draught of air, or an attempt to 
move^is apt to bring on a spasm. 

Contractions of the respiratory and laryngeal muscles 
give rise to great distress and difficulty in breathing, 
and pain produced by the generali^ied cramps is also a 
prominent feature. 

The frequency of the spasms depends upon the 
intensify of. the infection. The temperature may be 
raised slightly or not at all during the earlier stages of 
the disease, but there may be hyperpyrexia tow^ards the 
The mind usually remains clear, ' and death takes 
place from exhaustion and failure of respiration. 

Diagnosis. — ^The mode of onset, characterized by 
rigidity of the muscles of the neck, jaw, and face, when 
following a traceable cause of infection, seldom leaves 
room for ^ much doubt concerning the nature of the 
disease. 

Hydrophobia is the disease in which the symptoms 
most'^clo^ely resemble those of tetanus, but in hydro- 
phobia the “ lockjaw ” is absent, and the spasms are 
especially concentrated on the muscles connected with 
swallowing, so that attempts to drink are at once followed 
by an attack. There is in hydrophobia also the likeli- 
hood of a history of the possibility of infection having 
occurred from a bite of a dog or some other animal. 

Ep isQiung.. f gives rise spasms which 
resemBIe TKose"'of tetanus, but there is more complete 
flaccidity of the muscles in the intervals between the 
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spasms, and trismus is absent. Moreover, the onset 
is likely to be far more sudden. 

In tetan'n the .distribution and characters of the 
. contractions in the hands and feet usually obviate any 
possibility of confusion, even when the spasms invade 
the muscles of the trunk. ^ 

Ppog«iosis. — k patient who is infected by tetanus 
bacilli is alwaf's in a dangerous condition, and the 
mortality is said to be more than 80 per cent. 

The longer the incubation period the better is the 
outlook ; and when the spasms have set in, the intensity 
oFfhe infection and the gravity of the case can be to 
sorne extent gauged by the strength and frequencj^ with 
which. the convulsions occur. 

Treatment. — ^[jfhe site at which infection has taken 
place should be cleansed and disinfected. This may 
influence the course of the disease, but, as already stated, 
the symptoms appear to be due to diflusion of toxins, 
and therefore they, unfortunately, do not necessarily 
subside with the removal of the bacilli. 

Treatment gives the best chance of 

recovery; and should be carried out whenever practicable. 
The earlier treatment is commenced the greater are- the 
chances of success, and whenever there is any reason 
to suspect the presence of tetanus infection, the anti- 
toxin should be given as a propIiylactiG measure, with 
a view of neutralizing the virulence of the toxin before 
fixation in the nerve tissues has taken place. 

The patient should be isolated in a darkened room, 
and should as far as possible be protected from all 
forms of stimulation which are hable to intensify the 
strength of the spasms. 

Drugs must be used to produce sedative eflects, 
and for this purpose bronai des, mojphi%, cann^bk iudica, 
and ^Iqyal will natmalTy suggest themsSv^s. When 
the convulsive attacks are very sevwe, inliala tion o f 
chlorqfmip m^ be followed by some relief. 

^Nutrition must be maintained, and if necessary the 
patient must be fed by a nasal tube.^ 
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Periods of dyspnoea may be tided over by perform- 
ance of artificial respiration; 

HYDROPHOBIA (RABIES) 

Etiology. — Hydrophobia is transmitted to man by 
the saliva of ammals, such as dogs, cats, and wolves, 
which are^sufiering from rabies. 

Pathology. — ^After death the principal alterations 
found in the central nervous system are hypereemia, 
minute haemorrhages, and extravasation of leucocytes 
into the perivascular tissues. 

Symptoms. — The iueja^bation period is very variable, 
but the usual interval which precedes the onset of symp- 
toms is about six weeks, though cases have occasionally 
been recorded in which twelve or even eighteen months 
had elapsed before the signs of infection made their 
appearance. 

Vague sensationsrref erred to the seat of the wound, 
which in the meantime may have healed perfectly, often 
first lead to an idea that something is wrong, and this 
suspicion is soon confirmed by the advi^nt of convulsive 
attacks somewhat similar to those of tetanus, but differing 
from them in the fact that the intensity of ^th^^spams is 
especially concentrated, on the muscles concerned „ in 
fallowing. It is due to this latter fact that the act 
of drinking becomes so difficult, for violent spasms occur 
whenever the patient attempts to take fluid, and even 
the sight of water is often sufficient to bring them on. 

These convulsive seizures -soon spread to other parts, 
and are brought on by the slightest stimulation, such 
as a sudden noise, or a draught of air impinging on the 
body ; and when the muscles of respiration are implicated 
there occur intense and painful attacks of dyspnoea, 
which then become a prominent feature of the case. ^ 

The tiCmperature is raised, and wandering of the 
mind witli "ffitMj^ci&fions and .delusion.^ ,, is frequently 
prejjent.^ 

Death occurs from exhaustion brought about by the 
spasms, and it may be preceded by a paralyvsis begin- 
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ning in the lower limbs, similar to that which occurs in 
animals. ’ 

Diagnosis. — The main differences between the 
symptoms of hydrophobia and tetanus have already been 
mentioned (p. 532), 

The convulsions arising from poisoning, by strychnine 
are not concentrated in the muscles concerned in, swallow- 
ing, as they are iji hydrophobia. Tetany can scarcely give 
rise to any serious difficulty, but hysteria has occasionally 
be^n known to simulate the symptoms of hydrophobia. 

Prognosis. — The danger of a hydrophobia occurring 
after the bite of an animal suffering from rabies is greater 
when the patient is bitten on unprotected parts o^ the 
body, such as the face and hands, than when the animal’s 
teeth have passed through the clothes, tlie latter pre- 
sumably acting as a barrier to the entrance of the poison. 
About 15 per cent, of the patients bitten by dogs suf- 
fering from rabies eventually dei^elop symptoms of 
hydrophobia. 

Treatment. — A recent bite should be freely cau- 
terized as soon as possible^ and, if none of the usual 
methods are at hand, rough-and-ready means, such as the 
application* of some heated instrument 4o the wound, 
can usually b'^ devised. Diffusion of the poison may 
be also retarded by applying a ligature tightly round the 
limb and encouraging free bleeding. 

Once the poison has been absorbed, the only method 
of treatment which can be relied on to stave off the 
disease is that of inoculation with the attenuated virus 
as devised by Pasteur. The length of the incubation 
period makes it possible to render the patient immune 
by the inoculation of attenuated virus of gradually in- 
creasing strength, which is prepared from the spinal 
cords of rabbits that have been infected with the disease. 
By tltis means the mortality, which inlintreated cases 
is very high, has been greatly redueech and, provided 
the case is take^i in time and treated thoroughly, ''there 
is every chance of the toxin being neutralized before it 
has had time to cause any symptoms.^ 
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Abdominal reflex, 25 i 
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anatomy of, 36£^ 

treatment of, 368 

visual phenomena in, 369 

Acroparsesthesia of vaso- 
motor origin, 522 
Actinomycosis, intracranial, 
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Acute encephalitis, 336 
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Amyotrophic lateral" sclerosis, 
pathology of, 
230 

prognosis of, 233 

symptoms of, 231 

treatment of, 233 

Anaesthesia from lesions of 
cord, 20 

of peripheral 

nerves, 12 
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roots, 14 

in hysteria, 488, 493 

in multiple neuritis, 146 

Anarthria, 409 
Aneurysm, cerebral, 342 
♦Angioma, intracranial, 342 
Angio-neurotic oedema, 521 
Angular gyrus, functions of, 57 

tumour of, 354 

visual centre in, edu- 

, cation of, 402 

Anhidrosis, 50 

Animal extracts in acrome- 
galy, 374 

in exophthalmic goi- 
tre, 525 

Ankle-clonus, 34 
Anterior crural nerve, 137 

poliomyelitis, 184 

tibial nerve, 139 

Aphasia, 401 ^ 

^ agraphia in, 404 

alexia in, 405 

anarthria in, 409 

auditory receptive centre 

m, 404 

doubtful delimitation of 

centres in, 406 

etiology of, 401 

examination in, 403 

Marie’s views of, 406 

motor, 403 

of Broca, 408, 409 

— ^ of Wernicke, 408, 409 

siFbcortical, 406 

in migraine, 
514 

treatment of, 409 

— - word-blindness, in, 404 
word-deafness in, 404, 406 
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Apoplexy (see Cerebral lise- 
morrliage) 

Apraxia,f56 

Area for audi^ry speech, 56 

for hearing, 56 

for higher mental func« 

tions, 55 

for- language and recog- 
nition of objects, 56 

for ocular “movements, 

55 

for sensory impulses, 56 

for smell and taste. 56 

for speech, 55 

for vision, 56 

motor, 55 

A r gy 11-Eo her tson pupil in 
general paralysis 
of insane, 276 

in tabes dorsalis, 296, 

^ 299, 200 

Arsenical neuritis, 148 
Arthropathies, 243, 291 
Ascending frontal convolu- 
tion, 56 

Associated movements in 
hemiplegia, 389 
Association fibres, 51, 61 

higher, centres of, 52 

lowCr, centres of, 52 

Astasia abasia, 487 
Asthenic bulbar paralysis (see 
Myasthenia gravis) 

Ataxic paraplegia, 233 

diagnosis of, 234 

etiology of, 234 

pathology of, 234 

prognosis of, 234 

symptoms of, 233 

treatment of, 234 

Ataxy, cerebellar. 61 

hereditary, 235 

Athetosis after cerebral hre- 
morphage, 389 

in^cerebral diplegia, 326 

Auditory centre, 402 
and visual centres, com- 
munication between, 405 

nerve, anatomy of, 104 

lesions of, 105 

receptive centre, 404 

Auiws in epilepsy, 424 

duration of, 425 

motor, 425 

psychical, 425 

- — sensory, 424 

Aural vertigo, 516 ^ 

Automatisn?, postepii critic, 426 
Autonomic system, ^4 

— S^1>eatment of aflec- 

, . , tioris of, 48 
Axial neuritis, 79 
Axons. 1, & 


on cerebellar ataxy, 

Babinski’s sign, 26 
Basedotv’s disease (sec Exoph- 
thalmic goitre) 

Bastian on absence of deep 
reflexes after division of 
cord, 33 * 

Bell’s palsy, 95 

Benign tumours (seZ Tumours) 
Binet-Simon tests, 67 
Bladder cris^es in tabes dor- 
salis, 296 

Brachial anatomy c^, 

distribution of. 111 

neuralgia of. 506 

paralyses of, 113 

Broca s convolution, 56. 402 
403, 407 » M , 

Brown-Seqiiard paralysis, 20 
r m^^spinal tumours, 

Bulb, vascular lesions of, 182 
Bulbar crises in diphtheritic 
neuritis, 152 

paralyses, 180 

lower neuron type, 

182 

upper neuron type, 

180 

^ paral^is, asthenic (see 

jilyasthenia gravis) 

— _ progressive, 182 

pseudo-, IJi 

Bulbo-cavernou^ reflex, 25 


Caisson disease, 202 
Carcinoma, intracranial, 341 
Canes of spine, 230 
Catalepsy, 491 

Cauda equina, lesions of, 143 

tumours of, 253 

Cavernous sinus, thrombosis 
of, 398 

Centres of coordination, 52 

of higher association, 52 

'z of low'd* association, 52 
Cerebellar abscess, 338 

ataxy, 330 

congenital, 531 

— hereditary, 237 

_ — “.progressive, 331 
' — palsies of children, 330 

. taxi a in. 330. 

prognosiy of, 331 

tract, direct, 18 

— - tumours, 360 
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Cerebellum, connections of, 
with other parts of 
nervous system, 60 

functions and lesions of, 

61 , 
Cerebral abscess, 336 

diagnosis of, 339 

etiology of, 336 

o — pathology of, 337 

: — prognosis of, 340 

! — sy 72 iptoms of, 337 

treatment of, 340 

diplegia, 325 % 

athetosis in, 326 

diagnosis of, 327 

— ^ prognosis of, 328 

symptoms of, 325 

treatment of, 328 

embolism, 396 

diagnosis of, 383, 397 

etiology of, 396 

prognosis of, 396 

symptoms of, 396 

treatment of, 397 

haemorrhage, 377 

artery of, 378, 381 

course of events in, 

388 

diagnosis of, 382 

etiology of, 379 

hemiplegia in, signs 

of, 386 

into pons and crus 

cerebri, 390 

pathology of, 380 

prognosis of, 385 

syi^ptoms ot 381 

treatn^ent of, in 

early stage, 384 

(see also Hemiplegia) 

meningitis, 308 

pachymeningitis externa, 

323 

■ palsies of- children, causa- 

tive classifica- 
tion of, 324 

pathology of, 324 

sinuses, thrombosis of, 398 

syphilis (see Syphilis) 

thrombosis, 391 

diagnosis of, 383, 395 

etiology of, 391 

pathology of, 394 

■ prognosis of, 394 

— - ^ — ■ symptoms of, 392 

— treatment of, 395 

tumours (see Tumours) 

Cerebro-spinal fever, 315 

clinical course of, 318 

diagnosTS of, 318 

— etiology of, 315 

pathology of, 316 

prognosis of, 319 


Cerebro-spfhal fever, treat- 
ment of, 319 

fluid in general p-^ralysis 

of insa,ne, 274 

in meningitis, 73 

in sypnilis of nerv- 
ous system, 262, 274 

meningitis (see O'erebro- 

spinal fpver) 

Cerebrum, functions of, 51 
Cervical rib, symptoms of, 114 
^ sympathetic .system, para- 

lysis of, 49 

symptoms 

of, 49 

Charcot's joints, 291 
Cheyne-Stokes breathing in 
cerebral haemor- 
rhage, 381, 386 

in tubercular menin- 
gitis, 311 ^ 

Chiasma, optic, 77 

lesions of, 80 

Cholesteatoma, intracranial. 
342 

Chorea, electrical, 454 

gravis, 452 

diereditary, 454 

- 5 — Huntington’s, 454 

in ']pregnancy, 448'* 

paretic, 450 

rheumatic, 448 

diagnosis of, 451 

etiology of, 448 

pathology of, 449 

prognosis of, 452 

symptoms of, 449 

saltatory, 493 

senile, 454 

Chvostek’s sign, 438 
Circumflex nerve, injury to, 
117 

Claudication, intermittent, 179 
Claw hand, 127 t, 

in progressivei> mus- 
cular atrophy, 216 
Clonus, ankle, 34 

elbow, 35 

jaw, 35 

patellar, 55 

spurious, 34 

wrist, 35 

Cochlear nerve, 104 
Colour vision in hysteria, 497 
Coloured spectra, 513 
Coma from '‘alcohol, 382 

j ‘‘from concussion, 833 

from diabetes, o82 

from c^ileijsy, 382 

from hremorrhli-gt, c»‘rc- 

bral. 382 

into pons. 390 

from opium, 382^ 
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^ma from urmmia, 382 
Cx)mbined degeneration, sub- 
acute, 203 

sypliilis. 

Conditional reflex, 59 
^ngenital ptosis, 84 
Conjugate deviation in cere- 
bralfj^ bsemorrhage, 
385 

epilepsy, 427 
Conjunctival reflex, 25 
Contractures and rigidity. Z6 

r: iiysterical. 489 

Convulsions, 417 
a predisponent to epi- 
lepsy, 422 ^ 

diagnosis of, 428 

in adiilts, 419 

-in cerebellar disease, 361 
^^n cerebral disease, 429 

in cnildhood, 417 

— - in epilepsy, 423 

: — r Jacksonian, 347 

m nysteria, 430, 491 

liemiplegia. 

Coordination, centres of. 52 

C^prol^lia. 456 

^rd (see Spinal cord; 

Corpora Quadrigemina, tu- 
mours of, 356 

^^356 tumciurs of, 

Cortex, division of, into func-" 
tional areas, 52 
.laminsB of, 54 
Cort ical localization, 52 

method of, 

“ 1 e P m e n tal 

method of, 52 
- experimental method 

' ,of, 54 

■ * lilstological method 

Cranial nerve palsies in tabes 

. dorsalis, 298 
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dorsalis, 295 

Ciossed amblyopia from tu- 
mour encroaching 
3^4 gyrus, 

nr hysteria, 496 

paralysis fro^ o^irebellar 

- tumouTs, 362 

“ f"’ I r o m tumour of 

<’'Crobri, 348, 

hosia..351 


hemianesthesia in 

Mntme. hemorrhage, 

plantar reflex, 28 
pyramidal tracts 6 
Cystic of, 348 

taV M 

Cysts, intracranial, 342 o 


Beep reflexes, 25, 29 ’ ° 

Begeneration, reaction 
Deiters. nucleus of 60 

“ rSJL®" , paralytica Uec 
paralysis of in- 

Bendrons, 1 

Dermographism in hysteria, 

Sfaife, S 6 

neuritis, isi 
cerebral, 325 

Biplo(^ccus intracellularis,; 
Biplopia, 85 
crossed, 86 

Direct pj ramidal tracts fi 
issemm ated sclerosis, *206 

varieties of, 

HI " <^i?gnosis of, 212 

" eMogy of, 207 

pathology of, 206 

prognosis of, 213 

- symptoms of, 207 

SSril® personalities, 497 
Dreamy mental states in cere- 

Z55^ "^nmours, 

B^lHa epHepsy, 425 

claudication, 

Byspituitansm. 368 
DystTOphra adiposo-genitalis. 
Bystrophies, muscular, f 59 
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hcholalla, C 6 
-fd^^nth nerve, I 04 
i’jloctrical chorea, 454 
reactions, 40 
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Eleetrioal reaction a in myas- 
thenia gravis, 414 

-™ in Thomsen’s disease, 

„ . . 461 

Electricity and muscle re- 
actions, 41 « 

and nerve reactions, 40 

therapeutic uses of, 41 
Eleventh nerve, 108 
Embofism, cerebral, 396 
Encephalitis, acute, 336 
- — suppuriStive, 336 
Endogenous fibres of posterior 
columns, 18 ^ 

Endotheliomata of br^bin-, 342 
Enpphthalmoa in lesions of 
cervical sympathetic, 49 
Epicritic system, 12 
Epidemic oerebro-spinal men- 
ingitis (see Cerebro-spinal 
fever) 

Epigastric reflex, 25 
Epilepsy, 421 

arrest of fits in, 432 

aur^ in, 424 ^ 

motor, 425 

sensory, 424 

automatism in. 426, 428 

convulsions a predis- 
ponent to, 422 

details of fit in, 426 

etiology of, 421 

m cerebral diplegia, 327 

Jacksonian, 347 

mania in, 426 ^ 

minor, 428 

paralysis in, 426 

prognoses of, 431 

symptoms of, 422 

treatment of, 431 

. by elimination of 

salt, 433 

dietary, 432 

, hygienic, 431 

medicinal, 433 

— T surgical, 436 
Epileptiform attacks, periodic, 
and syphilis, 270 
Erb s juvenile atrophy, 163 
Erythromelalgia, 522 
Eumetria, dependence of, on 
cerebellum, 61 

Exogenous fibres of posterior 
columns, 15 

Exophthalmic goitre, 525 

— diagnosis of, 528 

etiology of, 525 

pathology of, 525 

prognosis of, 529 

sympton^ of, 527 

treatment of, 529 

rrr operative, 630 

Extensor response, 26 


External o?? tan ecus nerve, 136 

plantar nerve, 140 

popliteal nerve, 1^ 

rectus, paral;^sis of, 85 
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Facial hemiatrophy, 92 

— j pathology of, 93 

symptoms of, 92 

treatment of, 94 

nerve, anatomy of, 94 

paralysis, peripheral, di- 
agnosis of. 98 

etiology of, 95 

late results of, 

101 

prognosis of, 100 

symptoms fif, 97 

treatment of, 101 

spasm, 102 

Facio-scapulo-humeral atro- 
phy, 162 

Family periodic paralysis, 461 

etiology of, 461 

prognosis of, 462 

“T symptoms of, 461 

treatment of, 462 

Fatigue indications, 64 
Fibres, projection, descending, 

Field of vision, erroneous pro- 
jection of, 86 

Fields of vision in dissemi- 
nated sclerosis, 210 
Fifth nerve, anatomy of, 90 

lesions of, 90 

trophic symp- 
toms of, 91 

neuralgia of, 605 

Flechsig’s method of cortical 
localization, 52 
Flexor response, 26 « 

Foot-drop, 140 
Fortification spectra, 513 
Fourth nerve, anatomy and 
lesions of, 84 

Frankel’s exercises in tabes 
dorsalis, 306 

Franz’s method of time dis- 
crimination, 65 
Friedreich’s disease, 235‘ 

diagnosis of. 237 

etiology of, 235 

pathology of, 235 

^prognosis Of, 239 

symptoms of. 235 

treatment vi|,'^40 

variations from type 

of, 238 

Prblich’s disease, 366"*'' 
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Frontal lobes, fCnetioiis of, 
363 

jt~~ tumours of, 555 

Functions of nervous system, 
higher, examination of, 63 
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Gait in cerebeliar disease, 360 

in hemiplegia, 588 

in hysteria, 488 ^ 

— - in paralysis agitans, 444 

spastic, 226 

Ganglionic neuromata, 156 
Gastric crises, 296 
General paralysis of insane, 
274 

diagnosis of, 277 

etiology of, 274 

— juvenile, 275 

pathology of, 

. 275 

prognosis of, 278 

spirochsetes in 

brain in, 274 

symptoms of, 276 

syphilitic ante- 
cedents of, 274 

r treatmeTit of, 278 

Genito-crural nerve, 136 
Giantism, 366 
Glioma of brain, 342 

of spinal cord, 250 * 

Glosso-iiharyngeal nerve, ana-* 
tomy of, 105 

lesions of, 106 

Gluteal reflex, 25 

nerve, inferior, 137 

superior, 137 

Glutei muscles, action of, 137 
Glycosuria in exophthalmic 
^ goitre, 628 

Goitre, exophthalmic, 525 
Graves’s disease, 525“ 

Gummata of brain, 341 
of spinal cord, 251, 268 
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Ihabit spasms, 455 
Hsematogenous infection of 
central nervous system, 68 
Haem atomy elia, 248 

diagnosis of,-249 

etiology of. 248 

pathology of, 249 

prognosis of,^49 

sS^ptoms of, 248 

“ treatment of, 249 
Hmmorrhage. cerebral (see 
Oerfibral hteraorrhage) 


llmniorrhage into spinal cord, 
248 

- - - mciung(ul, of cord, 259 
llcaaache, 507 

causes of, 508 

"examination in, 508 

treatment of, 510 

- — - {see also Migraine) 
Hearing, area for, 56 
Hemianassthesia, crossQi, 351 
— — in cerebral Jbsemorrhage, 

in hygteria, 493 

in tucuonrs of crus cere- 
bri, 348 

of internal capsule, 

348 ^ ^ * 

of pons, 351 

Hemiaiiopia, double nasal, 81 

temporal, 81 

homonymous, 81, 82, 354 

cerebral hmmorrhage, 

588 

in tumours of internal 

- capsule, 348 
— ~ quadrantic, 82 
Hemiatrophy, facial, 92 
Heniicrania (see Migraine) 
Hemiplegia, causes of, 391 
from cerebral hemor- 
rhage, 383, 384 

contractures in. 

388 

movements in, 

389 ' 

35Q 

— “ symptoms of, 386 

^ mental, 388 

— motor, 386 

reflex, 387 

:~r — : sensory, 388 

infantile, 328 

Hereditary ataxy, 235 

cerebellar, 330 

chorea, 454 

optic atrophy, 80 

" — spastic paraplegia, 239 
Herpes in intercostal neu- 
ralgia, 507 

“ High-stepping ” gait, 140 
Holmes s (Gordon) theory of 
' spontaneous pains in 
thalamic lesions, 68 
Hunger, abnormal, in cerebral 
tumour, 356 

Huntington’s chorea, 45-? 
Hydatids of spinal cord, 251 
“ Hydrocephalic cry ” in tu- 
bercular meningitis, 311 
Hydrocephflus, 333 
— acute, 333 
chronic. 333 
~ — external, 333 
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Hydrocephalus, interual, 333 

prognosis of, 335 

treatment of, 335 

Hydrophobia, 534 

.diagnosis of, 535 

etiology of, 534 a 

— ■ pathology of, 534 

prognosis of, 535 

symptoms of, 534 

-^treatment of, 535 

Hypersesthesia in hysteria, 493 
Hyperpitu^arism, 366, 368 
Hypnotism in hysteria, 500 
HyiDOglossal ner^e, anatomy 
of, 109 

lesions of, 109 

Irypopituitarism, 366, 368 
Hypotonus, lesions producing, 
61 

Hysteria, 483 

ansesthesia in, 493 

Babinski on, 484 

catalepsy in, 491 

convulsions in, 491 

diagnosis of, 498 

etiology of, 485 

Freud on, 484 

gastric disorders in, 497 

hemiansesthesia in, 493 

hypersesthesia in, 493 

Janet on, 484 

larynx in, 487 

ocular muscles in^ 489 

oesophagus in, 491 

paralysis in, 446 ^ 

prognosis of, 498 

reflexes in, 486 

muscles in, 

rigidity and contractures 

in, 489 

— spasms in, 489 

special senses in, 493 

sphincters in, 487, 488 

symptoms of, classifica- 
tion of, 485 

mental, 497 

motor, 486 

— over-action 489 

under - action, 

486 

sensory, 493 

— temperature in, 497 

treatment of, 498 

by drugs, 501 

— — — by faradic current, 

501 

by hydrotherapeu- 
tics, 501 

by hypijotism, 500 

— by perstmsion, 499 

— psycho-analysis, 
499 


IIysteria.f5 treatment of, by 
suggestion, 499 
tremors in, 489 ^ 

vaso-motor disorders in, 

497 

— ^ — visual disorders in, 494 


Ilio-hypogastric nerve, 136 
Ilio-inguinal nerve- 136 
® Impulses, path of, in cord, 19 
Infantile hemiplegia, 328 

diagnosis of, 329 

symptoms of, 329 

treatment of, 330 

paralysis, 184 

Infection of central nervous 
system, hsematogenous and 
lymphogenous, 68 
Inferior gluteal nerve, T37 

oblique, 83 

rectus, paralysis of, 83 

Insular sclerosis (see Dis- 
seminated sclerosis) 
Intercostal neuralgia, 507 
Intermittent claudication, 179 

associated with dys- 

- lexia, 180 ^ 

Internal plantar nerve, 140 

popliteal nerve, 140 

Interossei muscles, paralysis 
of, 125 

Interstitial syphilis (see Sy- 
philis, interstitial) 
Intracranial tumours (sec 
Tumours, intracranial) 
Involuntary movements in 
rheumatic chorea, 449 
Ischaemic paralysis. 131 


J acksonian epilepsy, 34'? 

Jaw- jerk, 29 
“ Jaw- winkers,'* 84 
Jendrassik's method of re- 
inforcing knee-jerk, 30 
Jofiroy’s sign, 528 
Jung’s word-association tests, 
67 

Juvenile tabes dorsalis, 280 


^ K 

9 

Kernig’S smn, 312 
Klumpke’s^aralysi§, ‘14.4 
Knee-jerk. 29 ^ 

in sciatica, 142 

increase of, 30, 
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Knee-jerk, loss of, 31 

in diphtheritic non- 

r, ritis, 151 

significance of, 30 

sustainea, 451 

Korsakow’s pbycliosis, 148 


Labyrinthine vertigo, 516 
Landouzy-dDejeriiie atrophy, 
162 ^ 
Landry’s paralysis, 194 

diagnosis of, 195 

etiology of, 194 

pathology of, 194 

prognosis of, 196 

symptoms Of, 194 

treatment of, 196 

Laryageal crises, 296 

paralysis, 106 

in hysteria, 487 

spasm, 108 

Laryngismus stridulus, 108 
Latah, 456 

Lateral sclerosis, 224 

amyotrophic, 250 

and syphilis, 224, 230, 

- 270 

sinus, thrombosis of, 398 

Lateropulsion, 445 
Latissimus dorsi, paralysis of, 
122 

Lead neuritis, 149 ' 

Leber’s disease, 80 
Lenticular degeneration, pro- 
gressive, 376 

Lenticulo-striate artery, rup- 
ture of, 378. 381 
Leptomeningitis, 256, 308 
Lipoma, intracranial, 342 

of spinal cord, 251 

Little’s disease, 327 
Lockj;^w, 631 

Locomotor ataxy (see Tabes 
dorsalis) 

Long subscapular nerve, para- 
lysis of, 122 

thoracic nerve, 119 

Longitudinal sinus, throm- 
- bosis of, 400 

lower limb, paralyses of, 135 
-- — plexus paralysis, 114 
Lumbar plexus, distribution 
of, 135 

, puncture in cerehro- 

^ spinal fever, 319 

— in posterior basic 

r meningitis, 321 
' — ^ in tubercular menin- 

gitis, 315 

^^''method of, 72 


Lumbar puncture, value of 
in diagnosis 

73 

ixi therapeutics, 

74 

Lymphocytosis in meningitis, 
7 3 

in syphilis, interstitial, 75 

parenchymatous, 73 

Lymphogenous infection in 
syphilis, parenchy- 
matous: 271 

in tabes dorsalis, 282 

of^ central nervous 

system* 68 


U 

Main en griffe, 127 . 

in progressive mns- 

cular atrophy, 216 
Malignant tumours (see Tu- 
mours) 

Mania- postepileptic, 426 
Maskehl spina bifida, 247 
Median nerve, 128 

course and paralysis 

of, 129 

Medulla (see Bulb) 

Memory tests, 66 '> 

Meniere’s disease, 617 
Meningeal haemorrhage of 
cord, 259 

— diagnosis of, 259 

etiology of, 259 

progijosis of, 259 

- syn^toms of, 259 

- treatment of, 260 
Meningitis, 308 

cerebral, 308 

— — epidemic cerebro-spinal 
(see Gerebro - spinal 
fever) 

posterior basic, 319 

diagnosis of, 520 

• etiology of, 319 

■ pathology of, 319 
prognosis of, 321 

■ symptoms of, 320 

• ti’eatment of, 321 
spinal, 256 

suppurative, 322 

tubercular, 508 

— diagnosis of, 313 

— etiology of, 

general course of, 313 

prognosis of, 313 

symptoms of. 309 

tr^tment of, 315 

vertical, 321 

Meningocele, 247 • 
Meningo-myelitis. 266 
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Meningo-myelocele, 247 
Meralgia par^estlietica, 523 
Migraine. 511 

^duration of attack of, 514 

etiology of, 511 

ophthalmoplegic, "SIS 

prognosis of, 614 

symptoms of, 513 

^ headache, 513 

' ocular, 513 

sickness, 514 

treatfhent of, 514 

Minor epilepsy, 4^8 
Moebius’s sign, ^7 
Monoplegia in tumodrs of 
motor cortex, 347 
Morvan’s disease, 244 
Motor aphasia, 403 

area of cerebrum, 56 

neurons (see Neurons, 

motor) 

Multiple neuritis (see Neuritis, 
multiple) 

Multiple - system lesions of 
cord, 174 ^ 

Muscle sense, 13 

substance, function of, 38 

Muscles of upper extremity, 
motor root supply of,* 112 
Muscular atrophy, peroneal, 
170 

diagnosis of, 172 

etiology of, 170 

pathology of, 170 

* sym|fiums of, 170' 

progressive, 215 

dystrophies, 159 

Musculo-cuthneous nerve, 140 
Musculo-spiral nerve, course 
and paralysis of, 123 
Myasthenia gravis, 410 

diagnosis of, 414 

electrical reactions 

in, 414 

etiology and path- 
ology of, 410 

prognosis of, 416 

reflexes in, 414 

symptoms of, 411 

treatment of. 416 

Myatonia congenita, 167 
Myelitis, 197 

acute ascending, 199 

— syphilitic, 267 

— — cervical, 199 

diagnosis of, 200 

disseminated acute, 200 

etiology of, 197 

pathology of, 197 

prognosis of, ^01 

symptoms of, 197 

— — transverse dorsal, 197 

lumbar, 199 

2j 


Myelitis,^ treatment of^ 201 
Myelocele, 247 
Myoclonus, 459 ^ 

diagnosis of, 459 

etiology 459 

prognosis of* 460 

symptoms of, 459 

treatment of, 46Cb 

Myopathies,- 159 

classification of, 159 

diagnosis of, 164 

facio - scapuld - humeral 

type, 162 

morbid anatomy of, 159 

prognosis of, 166 

pseudo-hypertrophic, 160 

treatment of, 166 

Myotonia congenita, 460 

electrical reactions 

of, 461 

etiology of, 46P-' 

pathology of, 460 

prognosis and treat- 
ment of, 461 

symptoms of, 460 


N 

Nasal^ smile in myasthenia 
gravis, 413 

Noo-salvarsan in interstitial 
syphilis, 264 

(see also Salvai'san) 

Nerve cell, 1 

achromatic s u b • 

stance of, 2 

chromatic substance 

of, 1 

of Bell, 119 

roots, posterior, destina- 
tion of fibres 
of, 14 

sensory neurons 

in, 14 > 

Neuralgia. 502 

brachial, 506 

diagnosis of, 503 

etiology of, 502 

intercostal, 507 

prognosis of, 503 

symptom's of, 502 

treatment of, 503 

trigeminal, 505 

diagnosis of, 505 

etcology of, 505 

symptoms^of, 505 

r treatment of, 506 

NeurastheiSia, 467 _ _ 

diagnosis of, 4^^ 

etiology of, 467 

prognosis and tJ-^atment 

of, 475 
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Neurasthenia, rest -cure of, 
478 

sigiiA of, 470 

symptom^ of, bodily, 470 

■ menial, 469 

traumatic," 468 

Neuritis, alcoholic, etiology of, 

^ 148 

pathology of, 148 

• symptoms of, men- 

tal, 147 

— motor, 147 

arsenical, etiology of, 148 

symptoms of, 148 

lead, etiology of, 149 

symptoms of, 149 

multiple, 144 

diagnosis of, 152 

etiology of, 144 

■ pathology of, 145 

prognosis of, 154 

selective poisons in, 

144 

symptomatology of, 

general, 145 

treatment of, 154 

■ — optic, 73 

in cerebral abscess, 

338 

pos“diphtheritic, ycoursc 

and prognosis of, 
151 

pathology of, 152 

prognosis of, 151 

symptoms of, 151 

retrobulbar, 78, 79 

Neuro-fibromata, 156 

intracranial, 342 

Neuromata, 156 

ganglionic, 156 

plexiform, 156 

prognosis of, 157 ^ 

symptoms of, 157 

treatment of, 168 

Neur-qm or Waldeyer, 1 

theory, 3 

Neurons, association, 5 

classification of, 5 

commissural, 5 

motor, lower, 6 

efiects of lesions 

V of, 9 

— upper, 5 

effects of lesions 

of, 9 

projection, 5 

sensory, 11 

from medullary nu- 
clei to^ptlc thala- 
- mus, 21 

— ^ from optic thalamus 

to cortex. 22 
^'"-'^in brain, 21 


Neurons, sensory, in peri- 
pheral nerves, il 

■ in posterior roots, 14 

in spinal cord, 16 

Neuroses, occupation, 463 

vaso-motor, 520 

Ninth nerve, 105 
Nodding spasms, 458 
Nystagmus, 87 

in aural vertigo, 517 - 

in cerebellar tumours, 361 

in disseminated sclerosis, 

210 

in Fri^reich’s disease, 

v236 

in syringomyelia. 244 

in tumours of corpora 

quadrigemina, 356 
- — lesions producing, 61 

miner’s, 89 


O 

Obstet/ieal paralysis. 114 
Obturator nerve, 136 

paralysis of, 136 

Occipital lobes, functions of, 

• 57 

tumours of, 354 

Occupation neuroses, 465 
Ocuilar movements, area for, 
55 

muscles, paralysis of, 

geri^ral effects. of, 85 

nerves, 82 

palsies in tabes, 296 

symptoms iii, "amaurotic 

family idiocy, 332 

— in cerebro - spinal 

fever, 317 

in disseminated scle- 
rosis, 210 

in exophthalmic goi- 
tre, 527 

• in hysteria, 489 

. in migraine, 513 

in myasthenia gra- 
vis, 411 

in sinus thrombosis, 

399 

in tabes dorsalis, 296 

Oculo-motor nerye (see 'Third . 
nerve) 

(Edema, angio-neurotic, 521 
(Esophageal spasm, 491 ^ 
Olfactory centre, 75 
— — nerve, anatomy of, 75 

— stimulation of. 75 

Ophthalmoplegic migraine, 
516 o 

Oppenheim’s reflex^ 27 
Optic atrophy, 79 
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Optic atrophy and syphilis, 
270 

hereditary. 80 

in amaurotic family 

idiocy, 332 

— , — in diss6mina;*:.ed scle- 
rosis, 210 

in tabes dorsalis, 287 

chiasma, 77 

— Sit and cortex, lesions 

between, 81 

^gions of, 80 [ 

nerve, anatomy of, 76 

neuritis, 78 

in cerebellarr tu- 
mours, 360 

^ in cerebral abscess, 

338 

tumours, 343 

in cerebro - spinal 

fever, 317 

in posterior basic 

meningitis, 321 

in tubercular menin- 
gitis, 310 

radiation, 78 

thalamus, connections of, 

57 

functions of, 58^ 

lesions of, 68 

tracts, 77 

Orr and Rows on infection of 
nervous system, 70 
Osteo-arthropathies in tabes 
dorsalis, 291 ^ 

Osteoma, intracranial, 342 


Pachymeningitis, cerebral, 308 

externa, 323 

- — - hssmorrhagica, 256 

hypertrophica, 256 

of cord, 256 

Pains, referred, 21 
Palate reflex, 25 
Palsies of children, cerebellar, 
330 

cerebral, 324 

Paralyses, bulbar, 180 
■ — in hysteria, 486 

■ of brachial plexus, 113 

of lower limbs, 135 
■ — of single roots, 113 

tipper limb. 111 

— {see also Palsies) 
Paralysis agitans, 440 

etiology of, 440 

pathology of, 440 

• prognosis of, 446 

symptoms of, 441 

— - treatment of. 446 


Paralyses, asthenic bulbar 
(see Myasthenia gravis) 

Brown-Seq.uard:«) 20 

crossed (see Crossed para- 
lysis) 

diver s, 2o2 ^ 

family periodic, 461 

in rheumatic chorea, 450 

infantile (see Poliomye- 
litis, "^ute, 184) 

ischaemic, 131 

Klumpke’s, 11-6 

Landry's, 194 

lower plexus, 114 

of anterior crural nerve, 

137 

of calf muscles, 140 

of cranial nerves in dis- 
seminated sclero- 
sis, 210 

in tabes dorsalis, 298 

of deltoid, 117 

of external rectus, 85 

of facial nerve (see Facial 

paralysis) 

of inferior obligue, 83 

rectus, 83 

of internal rectus, 86 

of interossei, 125 

osft laryngeal muscles, 106 

of lips, 110 

of long subscapular 

nerve, 122 ^ 

of musculo-spiAal nerve, 

123 7 

of obturator nerve, 136 

of ocular muscles, 85 

in tabes, 298 

of serratus magnus, 120 

of spinal accessory nerve 

109 


of sterno-mastoid, 109 

of superior oblique, 84 

rectus, 83 p, 

of third nerve, 85 

in migraine, 515 

of tongue, 110 

of trapezius, 109 

-- — postepileptic, 426 

progressive bulbar, 217, 

221, 222 

pseudo-bulbar, 181 ^ 

— — pseudo-hypertrophic, 160 
Paramyoclonus, 459 
-Paraplegia, ataxic, 233 

from cortical lesions, 179 

»from hysteria. 179 


froju spinal-co?d lesions. 

from siibcortic"'A ^osions, 
178 


senile, 179 

.spastic, 224 
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Paraplegia, plastic, ^ lieredi- 
tary, 239 

ParasyphHis, 262 (sec also 
Sypiiilis, pj^reiicliymatoiis ; 
General paralysis of tlie 
insane; TabCs dorsalis) 
ParenchymSLtons syphilis (see 
Syphilis, parenchymatous) 
Parietal lobe, tun^urs of, 553 
Parkinson’s disease (see Para- 
lysis agitans) 

mask, <442 

Patellar clonus, 35 
jerk, 29 

Pawlow’s investigation of 
higher functions of nerv- 
ous system, 59 , 

Pectoralis major, action and 
atrophy of, 119 

Perforating ulcer in tabes, 289 
Periodic paralysis, family, 461 
Peripiheral facial paralysis 
(see Facial paralysis, 
peripheral) 

nerves, lesions of, 116 

neuritis (see Neuritis, 

multiple) 

Peroneal muscular atrophy, 
170 

Petit mal, 428 
Pharyngeal reflex, 25, 33 
Pigmentation in arsenical 
neuritis, 148 

Pituitary body, anatomy of, 
366 

diseases of, 365 

secretions of, 366 

Plantar nerves, 140 

reflex, 25, 26 

crossed, 28 

in children, 26 

in hysteria, 4&&< 

value of, in diag- 
nosis, 28 

Plexiform neuromata, 156 
Polioencephalitis, 336 
Poliomyelitis, acute, 184 

— clinical varieties of, 

187 / 

— diagnosis of, 188 

etiology of, 184 

— pathology of. 185 

■ — prognosis of* 189 

symptoms of, 186 

treatment of, 191 

Polyneuritis (see^ hTeuritis, 

multiple) cx 

Pons, hsemOrrhag© int^?, 390 

tumours of, 35?- 

PopliteoLrerve, external, 138 

internal, 140 

Postdiphtheritic neuritis. 151 
PostepfiSptic automatism, 426 


Postepileptic mania, 426 

paralysis, 426 

Posterior basic meningitis (see 
Meningitis, posterior 
basic) 

interosseous nerve, 124 

thoracic nerve, lesions of, 

119 

tibial nerve, 140 

Posthemiplegic chorea, 389-^ 
Pott’s disease, 230 
^ Precentral convolution of cere 
brum, 56 

Prefrontal Icjhes, functions of, 
56 

Pressure palsies, 124 
Primary optic atrophy and 
syphilis, 270 

Progressive bulbar paralysis, 
217, 221, 222 

lenticular degeneration, 

376 

muscular atrophy, 215 

and syphilis, 215, 

^ 270 

diagnosis of bul- 
bar forms 
of, 221 

of ocular 

forms of, 
222 

of spinal 

forms of, 
220 

h — ^ etiology of, 215 

iix infants, 223 

prognosis of, 222 

symptoms of , 215 

treatment of, 222 

Projection spheres, 51 
Pronator jerk, 29 
Propriospinal fibres of pos- 
terior-columns, 18 
Protopathic system, 12 
Psammoma of brain, 342 

of spinal cord, 250 

Pseudo - hypertrophic para- 
lysis, 160 

Psychasthenia, 482 
Ptosis, congenital, 84 

in hysteria, 489 

in lesions of cervical sym- 
pathetic, 49 

in myasthenia gravis, 411 

in tabes dorsalis, 298 

Pupil in lesions of cers-ical 
sympathetic, 50 


R 

Rabies, 534 ^ 

Radial nerve. 124’ - 

Raypaud’s disease. 520 
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Eeaction of degeneration, 40 
Reaction times, visual, 63 

in paralysis agi- 

tans, 64 

Recklinghausen’s (Ygn) dis- 
ease, 1 56 

Rectal crises, 296 
Referred pains, 21 
RCSex, bladder, 34 

conditional, 59 

crossed plantar, 28 ‘ 

laryngeal, 33 ^ 

pharyngeal?>33 

plantar, 25 « 

in children, 25 

« rectal, 34 

Reflexes, deep or tendon, 24, 29 

mechanism of, 23 

superficial, 24, 25 

abdominal, in tu- 
mours of frontal 
lobes, 353 
visceral, 33 

Reminiscences in epilj§psy, 425 j 
Renal crises, 296 i 

Rest treatment in exophthal- 
mic goitre, 530 

in hysteria, 499 

in neurasthenia, 478 ^ 

in tics, 458 

Retrobulbar neuritis, 78 
Retropulsion, 445 
Rheumatic chorea (see Chorea, 
rheumatic) 

Rigidity and contractures, 36 

decerebrate, 37 

in Rfemiplegia, 388 

in hystefia, 489 

in paralysis agitans, 442 

prevention and treat- 
ment of, 37 

theories of cause of, 36 

Romberg's sign, 288 
Rubro-sjiinal tract, 7 
lesions of, 10 


S 

Rachs' disease, 331 
Sacral plexus, distribution of, 
135 

St, Vitus’s dance {see Chorea, 
rheumatic) 

Saliatory chorea, 493 
Salvarsan in general para- 
lysis of Insane, 278 

in tabes dorsalis. 302 

Sarcoma, intracranial. 342 
— — of spinal cdfd, 250 
Scapu^ar,reflex, 25 
Sciatic ■ nerve, great, course 
and paralysis of, 13? 


Sciatic *ierve, small, 137 
Sciatica, 141 * 

diagnosis of, 142 

etiology of. 141 

pathology of, 141 

prognosis df, 143 

symptoms of, 141 

treatment of, 142 

Scissors - lagged progression, 
326 

Sclerosis, amyotr<mhic lateral, 
230 

combined, • and syphilis. 

270 

disseminated, 206 

lateral, 224 

and syphilis, 224, 230, 

270 

Secondary deviation, 86 
Senile chorea. 454 

paraplegia, 179 

Sensibility, deep, system for, 
11 

epicritic, 12 

loss of, 13 

protopathic; 11, 12 

loss of, 13 ^ 

Sensitization of tissues in 
parenchymatous: syphilis, 
271 

Sensory changes in tumours 
of motor cortex, 348 

impulses, area for, 56 

neurons (see Neurons, 

sensory) 

Serratus magnus, paralysis of. 


Serum, immunized, in general 
paralysis of in- 
sane, 279 

in tabes dorsalis, 303 

Seventh nerve, 94 
Simple meningitis, 321 
Single-system lesions of cord, 
174 

Sinus thrombosis, 398 

cavernous. 398 

lateral, 398 

longitudinal, 400 

Sixth nerve, anatomy of, 84 

paralysis of, 85- 

Skew deviation of eyes, 361 
Smell and taste, area for, 
56 


subjective sensations of, 

* in ^ cerebral tumours. 
^ 356 


Spasm? hysterical, 489 
— — of fg^ial mu^leiit^ 102 

of laryngeal rSuscles, 108 

Spasmus nutans, 458 
Spastic pa’’aplegiao?^24 
^ diagnosis of, 226 
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Spastic paraplegia, ' etiology 
^ of, 224 

fiereditary, 239 

patli-Qlogy of, 229 

primary, 224 

prognosis of, 229 

secondary, 227 

symptoms of, 224 

treatmei^j of, 229 

Speech, area for, 55 

auditory centre for, 56 

- — in disseminated sclerosis, 

210 

in Friedreich’s disease, 

236 

in general paralysis of 

insane, 276 

motor centre for, 402 

tics of, 456 

vSpina bifida, 247 

It- occulta. 247 

treatment of, 248 

— varieties of, 247 

Spinal accessory nerve, ana- 
tomy of, 108 

paralysis of, 109 

caries,- 230 

cord, classification of dis- 

: eases of, 173 ^ 

noemoiThage into, 

248 

irregular lesions of, 

173, 176 

ndn-system lesions 

of, 173, 176 

path of impulses in, 

19 

segmentary sensory 

areas of, 14 

sensory neurons in, 

15 

syphilis (see Syphi- 
lis) 

system lesions of, 173 

tracts of, 15 

tumours of, 260 

meningitis, 256 

diagnosis of, 257 

forms of, 256 

— prognosis of, 258 

~ symptoms of, 256 

— treatment of. 258 

Spinal-cord anaesthesia, types 

of, 20 

Spine, caries of, 230 
Spirochasta pallida,^ discovery 
of, in i!»ram and spiiial 
cord, 262 

Spontaneous pain8>’* in tha- 
lamic d^sions, 68 
Spotted fever (see Oerebro- 
spiimi -fever) 

Squint, 85 


Status epilepticus, 427 
Stellwag’s Sign, 527 
Stereognosis, 14, 284 
Sterno-ma-stoid paralysis, 109 
Strabispp-us, 85 

Structure of nervous system, 1 
Subacute ^combined degenera- 
tion, 203 

diagnosis of,--204 

pathology of, 204 

prognosis of, 205 

symptoms of, 203 

!f>treatment of, 205 

Suggestion in hysteria, 499 
Superficial anal reflex, 25 

reflexes, 25 . ^ 

Superior gluteal nerve, 137 

oblique, paralysis of, 84 

rectus, paralysis of, 83 

Supinator jerk, 29 
Suppurative encephalitis, 336 

meningitis, 322 

Sydenham’s chorea (sec Cho- 
rea, .rheumatic) 

Sympathetic system, 44 

autonomic, 44 

treatment of af- 
fections of, 50 

cervical, 48 

paralysis of, 49 

isymptoms 

of, 49 

treatment of affec- 

of, 50. 

vertebral, 44 

Synergia, dependence of, on " 
cerebellum, 61 

Syphilis and ce>ebral haemor- 
rhage, 379 

and combined sclerosis, 

270 

and lateral sclerosis, 224, 

230, 270 

and periodic epileptiform 

attacks, 270 

and primary optic ati'o- 

phy, 270 

and progressive muscular 

atrophy, 215, 270 
— — interstitial, neo-salvarsan ' 
in, 264 

of brain, 264 

of cord, 266 

diagnosis of, 268 

— lesions in, 2^6 

— prognosis of, 268 

— results of treatment 

in, 265* 

- — meningo-vascular, 264 

of nerv^J^s system, 261 

— , cerebrp - spinal 

fluid in, 262 
— forms of, 261 
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Syphilis of nervous system, 
Wassermann test in, 262 
— »- parenchymatous, 269 

infection through 

lymph-stream in, 
271 

■ latency of sTiirochee- 

tes in, 271 

• — results of treatment 

in, 263 

selective action of 

virus in, 272 

sensitiza’^ion of tis- 

'sues in, 271 n 

stages of, 272 

Syphilitic myelitis, acute, 267 
Syringomyelia, 242 

diagnosis of, 246 

etiology of, 242 

pathology of, 242 

prognosis of, 246 

symptoms of, 243 

treatment of, 246 

Syringomyelocele, 247 ^ 


T 

Tabes dorsalis, 280 
atrophy of bones in, 

Charcot’s joints in, 

291 

clinical course of, 286 

— crises in,, 2^5 

diagnosis of, 298 

^ epileptiform fits in, 

~2P6 

etiology of, 280 

hypotdnus in, 284 

mechanism of pro- 
duction of symp- 
toms in, 283 

ocular symptoms in, 

296 

osteo - arthropathies 

in, 291 

pains in, 284, 286 

pathology of, 282 

perforating ulcer in, 

289 

preataxic stage in, 

287 ’ 

^ prognosis of, 301 

selective action of 

^ toxin in, 281 

symptoms of, ^283 

treatment of, 302 

trophic changes in, 

289 

juvenile, 280 

Tabo-paresis, 269 
Tachycardia in exophthalmic 
goitre, 527 


Taste, connections of nerve 
for, 91 

Tecto-spinal tract, 7 

lesions' ?if, 10 

Teichopsia, 515^ 

Temperature in c'^rebral hse- 
morrhage, 381 ^ 

in hysteria, 497 

Temporal lobw, functions of, 57 
Tempo ro-sphenoidal lobes, tu- 
mours of, 355 s 
^Tendo-Achillis jerk, 29 

in sciatica, 142 

Tendon reflexes, 25, 29 
Tenth nerve, 105 
Tetanus, 531 

diagnosis of, 532 

pathology of, 531 

prognosis of, 533 

symptoms of, 631 

treatment of, 533 

Tetany, 437 

diagnosis of, 438 

etiology of, 437 

pathology of, 437 

prognosis of, i38 

treatment of, 43^ 

Thalamo-spinal tract, 7 

lesions of, 10> 

Third nerve, anatomy of, 82 

paralysis of, 83 

Thirst, abnormal, in cerebral 
tumour, 356 

^ Thomsen’s disease, 460 
Thoracic nerve, long, 119 
Thrombosis, cerebral, 391 - 

of cerebral sinuses, 398 

Thymus gland in myasthenia 
gravis, 410 

Thyroid extract' in acrome- 
galy, 374 

gland in exophthalmic 

goitre, 526 

Tibial nerve, anterior, 139 

posterior, 140 

Tics. 455 

characters of, 456 

coordinate, 455 

diagnosis of, 456 

etiology of, 456 

— r mental, 455 ' 

prognosis of, 457 

simple, 455 

« treatment of, 468 

Time discrimination, 64 
Tongue, deviation of. in hemi- 
plegia, 387 ^ 

in rCy^thenia gravis, 413 

Torticollis, 'spasmodic, diagno- 
sis of, from tics, 4 j 7 
Tract, direct cerebellar, 18 

of Gowers, 18 

rubro-spinal, 7 
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'2ract, rubro-Hpinal.'lesioiis of, ! 

li i 

spiao-thalamic, 19 

tecto-spdnal, 7 i 

iesio*is of, 10 ! 

tlialaiKO-spinai, 7 ; 

lesions of, 10 , 

ventral cerebellar, 18 

vestibulo-spnal, 7 i 

lesions of, 10' 

Tracts, ascending an ter o- • 

la-^ral, 18 

motor, clinical import- 
ance of, 8 

pyramidal, 6 

subsidiary descending, j 

symptoms of disease of, 

10 , 

Transverse myelitis, 197 ! 

Trapezius, paralysis of, 109 ' 

Trarmatic neurasthenia, 468 i 
Tremors, fibrillary, 217 . i 

in cerebellar disease, 361 j 

in exophthalmic goitre, 

528 

in gcBoral paralysis of | 

insane, 276 1 

in hysteria, 489 I 

in^^mercurial ijoisoninc' I 

in paralysis agitans, 441 

in tumours of crus cere- ! 

bri, 351 

of frontal lobes, 355 ^ 

Triceps jex'k, 29 ; 

Trigeminal nerve, anatomy of, ! 

90 i 

lesions of, 90 ' 

neuralgia, 505 * 

Trismus, 651 , 

Trochlear nerve (see Fourth 
nerve) 

Trophic changes in tabes dor- 
salis, 289 

rymptoms in arsenical 

neuritis, 148 

in multiple neuritis, 

146 

in myelitis, 198 

in spinal meningitis, 

«• . 257 

in syringomyelia, 243 

Tuberculoma of spinal cord, 
250 

Tuberculous deposits, intra- 
cranial, 341 

Tumours, j^ereb ©liar, effecrs of. 

direct, 360 
^ — indOect, 362 

COT'^OTal (see Tumours, in 

traoranial) 

e«ct,mm©dullary, 250 

intramedullary, 250 s 


Tumours, iutracranial, 341 

~ diagnosis of, 362 

localization of, 345 

~~ at angle of pom 

^ and cerebel 

lum, 367 

— _ _ base of brain 

356 

in ceTeb^nni 

ineenpora quad- 

ri^emina, 35'i 

corpus cal])- 

^ sum, 35,6 

: cci'ticai mi- 

tor area, 3g> 

in crus cerebii. 

348 

in frontal lobe^, 

353 

in medulla, 352 

in occipital 

lobes, 354 

hi thala- 
mus, 3£6 

In parietal re- 
gion, 353 

in pituitary 

body, 356 

in pons, 351 

ijj region of in 

ternal capsule. 
348 

^ — in temporo-sphe- 

* noidal lobes, 
355 # 

— Id 43icinate gy- 

5* rus, 355 

prognosis of, 363 

symptoms of, gein‘- 

ral, 542 

local, 346 

treatment of, 365 

— varieties of, 341 

of cauda equina, 253 

of nerves, 150 

of spinal cord, 250 

diagnosis of, 265 

localization of, 

253 

— „ symptoms of, 251 

treatment of, 255 

varieties of, 250 

Tuning-fork tests, 517 
Twelfth nerve, 109 ^ 


U 

ITlcers, perforating, 289 
Ulnar nerip^, course of, 124 

paralyfiiJi of, 126 

Uncinate gyrus, functions of, 
"57 



